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(54) Webbing retractor 

(57) A webbing retractor which, by causing relative 
rotation between a prime mover rotating body (1 02) and 
a rotating disc (140), connects the prime mover rotating 
body (1 02) and a driven shaft (1 1 2) which is connected 
to a take-up shaft (20) of a webbing belt (28). A planet 
gear (72) is pivotally supported at a plate (68) having a 
braking piece (80) and meshes with a sun gear (62). The 
plate (68) is supported so as to be swingable around the 
sun gear (62). When the sun gear (62) is driven to rotate 
at greater than a predetermined speed, the planet gear 
(72) begins to circle around the sun gear (62) against 
urging force of a spring (78) attached to the plate (68), 
and makes the plate (68) rotate such that the braking 
piece (80) slidingly contacts the friction ring (170). Due 
to this braking, the rotating disc (140) connected to the 
friction ring (1 70) rotates relative to the prime mover ro- 
tating body (102). 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to a webbing re- 
tractor which structures a seat belt device for restrain- 
ing, by an elongated, strip-shaped webbing belt, the 
body of a vehicle occupant who is seated in a seat of a 
vehicle or the like. 

Description of the Related Art 

[0002] A seat belt device which restrains, by an elon- 
gated, strip-shaped webbing belt, the body of a vehicle 
occupant who is seated in a seat of a vehicle, is 
equipped with a webbing retractor which is fixed to the 
vehicle body at the side of the seat. The webbing retrac- 
tor has a spool (take-up shaft) whose axial direction 
runs, for example, substantially along the longitudinal 
direction of the vehicle. The proximal end side, in the 
longitudinal direction, of the webbing belt is anchored at 
the spool. The spool can take the webbing belt up in the 
form of a roll around the outer peripheral portion of the 
spool. When the seat belt device is not being used, the 
webbing belt can be accommodated in a state of being 
taken-up on the outer peripheral portion of the spool. 
[0003] An urging member, such as a spiral spring or 
the like which urges the spool in a take-up direction in 
which the spool takes up the webbing belt, is provided 
at the webbing retractor. Due to the urging force of this 
urging member, the webbing belt is taken up and ac- 
commodated. In the state in which the webbing belt is 
applied to the body of a vehicle occupant, slack or the 
like of the webbing belt is eliminated by the urging force 
of the urging member. 

[0004] On the other hand, a mechanism has been 
conceived in which, by taking-up a predetermined 
amount of the webbing belt onto the take-up shaft in a 
state of rapid deceleration of the vehicle or the like, the 
slight looseness known as "slack" or the like can be elim- 
inated, and the force for restraining the body of the ve- 
hicle occupant by the webbing belt is increased such 
that the body of the vehicle occupant is held even more 
reliably. In such a mechanism, generally, the state of a 
rapid deceleration of the vehicle is sensed by an accel- 
eration sensor and the take-up shaft is forcibly rotated 
in the take-up direction on the basis of an electric signal 
from the acceleration sensor. 

[0005] In contrast, a structure has been thought of in 
which the distance to another vehicle or an obstacle 
which is ahead is detected by a distance sensor or the 
like. When the distance to the vehicle or the obstacle 
which is ahead is less than a given value, a motor is 
operated, and the take-up shaft is rotated in the take-up 
direction by the torque of the motor 
[0006] Even in such a structure in which the take-up 



shaft is rotated in the take-up direction by the torque of 
a motor when the distance to a vehicle or an obstacle 
which is ahead is less than a given value, usually, the 
spool is rotated in the take-up direction by the urging 

5 force of the aforementioned urging member such as a 
spiral spring or the like. When the webbing belt is pulled 
out, the spool is rotated against the urging force of the 
urging member such as a spiral spring or the like. Thus, 
a clutch is provided between the motor and the spool so 

10 that the rotation of the spool at the time of usual taking- 
up and pulling-out of the webbing belt is not transmitted 
to the output shaft of the motor. Only in cases in which 
the motor is operated is the output shaft of the motor 
mechanically connected to the spool. 

15 [0007] As a clutch mechanism used in such a struc- 
ture, there is a structure in which an inertial mass body 
called an inertial plate is provided so as to be freely ro- 
tatabie around the axis of the spool. In such a clutch 
mechanism, the inertial plate is provided so as to be able 

20 to rotate relative to both a driven shaft which is integral 
with the spool and a rotating body of a prime mover 
which rotates by receiving the rotation of the output shaft 
of the motor. 

[0008] However, the other end of an urging member 
25 such as a compression coil spring or the like whose one 
end is directly or indirectly engaged with the rotating 
body of the prime mover, is engaged with the inertial 
plate. When the rotating body of the prime mover rotates 
due to the torque of the motor, and, accompanying this 
30 rotation, the compression coil spring attempts to rotate, 
the urging force of the compression coil spring rotates 
the inertia! plate. 

[0009] However, the inertial plate attempts to maintain 
astopped state by the inertia thereof. Thus, forexample, 

35 when the rotating body of the prime mover suddenly ro- 
tates, relative rotation arises between the rotating body 
of the prime mover and the inertial plate which is at- 
tempting to maintain the stopped state by inertia. Inter- 
lock! ngly with this relative rotation, a connecting mem- 

40 ber, such as a pawl or the like which rotates together 
with the rotating body of the prime mover, is moved, and 
the connecting member is made to engage with the driv- 
en shaft. The torque of the motor is transmitted to the 
driven shaft, and consequently, to the spool, 

45 [0010] However, in a structure using such an inertial 
plate, there is the condition that the rotating body of the 
prime mover must be rotated suddenly by the torque of 
the motor. 

[0011] In order to satisfy such a condition, the rotating 
50 body of the prime mover and the output shaft of the mo- 
tor must be directly connected without the torque of the 
motor being decelerated by a reduction gear or the like. 
[0012] However, in the case of such a structure, if the 
clutch mechanism does not have a reduction mecha- 
55 nism, the rotation of the rotating body of the prime mover 
is transmitted to the driven shaft as well without being 
decelerated. Thus , the taking-up and the like of the web- 
bing belt are carried out excessively rapidly. 
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SUMMARY OF THE INVENTION 

[0013] In view of the aforementioned, an object of the 
present invention is to provide a webbing retractor which 
generates relative rotation between a prime mover ro- 
tating body and a rotating body such as an inertia! plate 
or the like so as to reliably transmit rotation of the prime 
mover rotating body to a driven shaft, such that taking- 
up of a webbing belt by the driving force of a driving 
mechanism can be carried out. 
[0014] A first aspect of the present invention is a web- 
bing retractor for an elongated, strip-shaped webbing 
belt used for application to a body of a vehicle occupant, 
the webbing retractor comprising: a take-up shaft for 
taking the webbing belt up around itself, which take-up 
shaft is rotatably held, and to which one end of the web- 
bing belt is anchored; a driven shaft connected to the 
take-up shaft; a prime mover rotating body rotatably 
supported relative to and coaxially with the driven shaft; 
a rotating member supported coaxially with both the 
prime mover rotating body and the driven shaft, and ro- 
tatable relative to both the prime mover rotating body 
and the driven shaft; an urging member, attached to the 
prime mover rotating body, for urging the rotating mem- 
ber in a direction of rotation of the prime mover rotating 
body when the prime mover rotating body is rotated; 
connecting members for connecting the prime mover ro- 
tating body and the driven shaft, by interlocking with rel- 
ative rotation of the rotating member with respect to the 
prime mover rotating body, so as to transmit rotation of 
the prime mover rotating body to the driven shaft; a driv- 
ing mechanism, including a drive source, for driving ro- 
tation of the prime mover rotating body in a predeter- 
mined direction; and a braking mechanism for braking 
rotation of the rotating member such that relative rota- 
tion of the rotating member with respect to the prime 
mover rotating body arises. 

[0015] A second aspect of the present invention is a 
webbing retractor for a webbing belt the webbing re- 
tractor having a take-up shaft and by rotating the take- 
up shaft in one direction, the webbing retractor takes -up 
and accommodates, on the take-up shaft and from a 
proximal end side, a webbing belt which is elongated 
and strip-shaped and which is applied to a body of a 
vehicle occupant so as to restrain the body and which 
has a distal end and a proximal end, and due to the web- 
bing belt being pulled toward a distal end side, the web- 
bing retractor rotates the take-up shaft in another direc- 
tion, andthe webbing belt, which is taken-up on the take- 
up shaft, is pulled out, the webbing retractor comprising: 
a driven shaft connected to the take-up shaft coaxially 
and integrally; a prime mover rotating body which is sub- 
stantially ring shaped and which is provided coaxially 
with the driven shaft so as to be able to rotate relative 
to the driven shaft; a rotating member which is able to 
rotate relative to and coaxially with both the prime mover 
rotating body and the driven shaft; an urging member 
which is attached to the prime mover rotating body and 



rotates together with the prime mover rotating body, and 
which urges the rotating member in a direction of rota- 
tion of the prime mover rotating body; connecting mem- 
bers which, interlockingly with relative rotation of the ro- 
5 fating member with respect to the prime mover rotating 
body, mechanically connect the prime mover rotating 
body and the driven shaft, and transmit rotation of the 
prime mover rotating body to the driven shaft; a driving 
mechanism having an output shaft which is connected 

10 one of directly and indirectly to the prime mover rotating 
body, and the driving mechanism rotates the output 
shaft by driving force of the driving mechanism; and a 
braking mechanism which, interlockingly with rotation of 
the output shaft, applies frictional force to the rotating 

15 member and impedes rotation of the rotating member. 
[0016] The webbing retractor of the above- described 
aspect may further comprise a rotation transmitting 
mechanism which is provided between the output shaft 
and the prime mover rotating body, and which receives 

20 rotation from the output shaft and rotates, and which 
transmits rotation of the rotation transmitting mecha- 
nism to the prime mover rotating body. 
[0017] In the webbing retractor having the above-de- 
scribed structure : the webbing belt, which is taken up 

25 onto the take-up shaft from the proximal end side there- 
of, is pulled from the distal end side thereof. The web- 
bing belt is pulled-out while the take-up shaft is rotated 
in the pull-out direction, which is one direction around 
the axis thereof. By applying the pulled-out webbing belt 

so to the body of a vehicle occupant, the body of the vehicle 
occupant is restrained by the webbing belt. 
[0018] Further, when the state in which the pulled-out 
webbing belt restrains the body of the vehicle occupant 
is cancelled, and further the take-up shaft is rotated in 

55 the take-up direction which is opposite to the aforemen- 
tioned pull-out direction, the webbing belt is taken-up 
and accommodated in the form of a roll on the outer pe- 
ripheral portion of the take-up shaft. 
[0019] On the other hand, in the present webbing re- 

^o tractor, when the driving mechanism drives and the out- 
put shaft of the driving mechanism rotates and the rota- 
tion of the output shaft is transmitted to the prime mover 
rotating body and the prime mover rotating body, which 
is connected directly or indirectly to the output shaft, ro- 

45 tates. When the prime mover rotating body rotates, the 
urging member, which is attached to the prime mover 
rotating body, rotates in the direction of rotation of the 
prime mover rotating body. 

[0020] The urging member urges the rotating member 
50 in the direction of rotation of the prime mover rotating 
body. Accordingly, basically, the rotating member can 
rotate coaxially with and relative to the prime mover ro- 
tating body and the driven shaft. However, when the urg- 
ing member rotates accompanying the rotation of the 
55 prime mover rotating body, the urging member pushes 
the rotating member in the direction of rotation of the 
prime mover rotating body, and thereby attempts to ro- 
tate the rotating member in the direction of rotation of 
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the prime mover rotating body. 
[0021] Here, in the present webbing retractor, when 
the driving mechanism drives and the output shaft of the 
driving mechanism rotates, the braking mechanism op- 
erates, and the braking mechanism applies frictional 
force to the rotating member. This frictional force works 
to impede rotation of the rotating member. Thus, as de- 
scribed above, even if the urging member attempts to 
rotate the rotating member in the direction of rotation of 
the prime mover rotating body by the urging force of the 
urging member, the rotation of the rotating member is 
restricted by the frictional force which the braking mech- 
anism applies to the rotating member, in this way, rela- 
tive rotation arises between the prime mover rotating 
body and the rotating member. 

[0022] When relative rotation arises between the 
prime mover rotating body and the rotating member, the 
connecting members mechanically connect the prime 
mover rotating body and the driven shaft. In this way, 
the rotation of the prime mover moving body is transmit- 
ted to the driven shaft, and the driven shaft, and accord- 
ingly, the take-up shaft, rotate. In this way, if the driven 
shaft rotates in the take-up direction for example, the 
webbing belt is taken up onto the take-up shaft by the 
driving force of the driving mechanism. Ifthedriven shaft 
rotates in the pull-out direction, slack arises in the web- 
bing belt which is wound on the take-up shaft, and the 
force by which the webbing belt restrains the body of the 
vehicle occupant decreases. 

[0023] In this way, in the present webbing retractor, 
when the driving mechanism drives, relative rotation of 
the rotating member with respect to the prime mover ro- 
tating body can be reliably generated by the braking 
mechanism, in this way : the driving force (torque) of the 
driving mechanism can be reliably transmitted to the 
take-up shaft. 

[0024] Further, in the webbing retractor of the above- 
described aspect, the braking mechanism may be struc- 
tured so as to include a friction member which is sub- 
stantially ring shaped and which is exposed to an exte- 
rior of the prime mover rotating body in a state in which 
the friction member is mechanically connected to the ro- 
tating member; and a braking member which is attached 
to one of the output shaft and the rotation transmitting 
member, and which, intertockingly with rotation of the 
one of the output shaft and the rotation transmitting 
member, moves so as to approach the friction member 
and slidingly contacts the friction member. 
[0025] In the webbing retractor having the above-de- 
scribed structure, the friction member, which is exposed 
to the exterior of the prime mover rotating body, is me- 
chanically connected to the rotating member. When the 
rotating member attempts to rotate, the friction member 
also attempts to rotate together therewith. 
[0026] Here, when the driving mechanism drives and 
the output shaft rotates, the braking member which is 
provided at the output shaft or is provided at the rotation 
transmitting mechanism disposed between the output 



shaft and the prime mover rotating body, moves so as 
to approach the friction member, intertockingly with the 
rotation of the output shaft or the rotating transmitting 
mechanism. In this way, the braking member slidingly 

5 contacts the friction member. 

[0027] When the rotation of the friction member is re- 
stricted due to the frictional force which is applied from 
the braking memberwhich slidingly contacts the friction 
member, rotation of the rotating member, to which the 

io friction member is connected, is restricted indirectly. In 
this way, relative rotation arises between the prime mov- 
er rotating body and the rotating member. 
[0028] Namely, in the present webbing retractor, in a 
way, braking force with respect to the rotating member 

15 which is caused by the frictional force from the braking 
member, is applied indirectly to the rotating member via 
the friction member. 

[0029] In the webbing retractor of the second aspect 
of the present invention, the braking mechanism can be 

20 structured so as to include a friction member which is 
provided at the exterior of the prime mover rotating body ; 
and which is mechanically connected to the rotating 
member; a brake spring which is formed in a substantial 
ring shape in which a take-up direction side end portion 

25 and a pull-out direction side end portion around an axis 
of the driven shaft are apart from one another, and the 
brake spring has a spring property (elasticity), and an 
inner peripheral portion of the brake spring slidingly con- 
tacts the friction member; and a diameter forcibly reduc- 

30 ing mechanism at which is anchored an end portion of 
the brake spring at one of the take-up direction side and 
the pull-out direction side, and which, interlockingly with 
rotation of the output shaft for rotating the take-up shaft 
in the other of the take-up direction and the puli-out di- 

35 rection, rotates the brake spring in the one direction with 
respect to the friction member, and reduces the diame- 
ter of the brake spring due to friction between the friction 
member and the brake spring. 

[0030] in the webbing retractor having the above-de- 

^o scribed structure, the friction member, which is exposed 
at the exterior of the prime mover rotating body, is me- 
chanically connected to the rotating member. When the 
rotating member attempts to rotate, the friction member 
also attempts to rotate together therewith. 

^5 [0031] The inner peripheral portion of the ring-shaped 
brake spring slidingly contacts the friction member. The 
end portion of the brake spring at one of the take-up 
direction side and the pull-out direction side is anchored 
at the diameter forcibly reducing mechanism. Here, in 

50 order to explain the present invention such that it can 
be understood more easily, explanation will be given 
with "the one" of the take-up direction and the pull-out 
direction being the "pull-out direction", and "the other" 
being the "take-up direction". 

55 [0032] When, in order to rotate the take-up shaft in 
the take-up direction, the driving mechanism is operated 
and the output shaft rotates, interlockingly with the ro- 
tation of the output shaft, the diameter forcibly reducing 
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mechanism makes the brake spring rotate in the pull- 
out direction relative to the friction member. 
[0033] When relative rotation arises in this way ; fric- 
tio nal force arises between the brake spring and the fric- 
tion member. The frictional force works to impede rota- 
tion of the brake spring. Thus, in a case in which the 
pull-out direction side end portion is forcibly rotated in 
the pull-out direction with respect to the friction member, 
or in a case in which the pull-out direction side end por- 
tion of the brake spring does not attempt to rotate re- 
gardless of the fact that the take-up direction side end 
portion of the brake spring is rotated in the take-up di- 
rection due to the friction member attempting to rotate 
in the take-up direction, the brake spring reduces the 
gap which is formed between the pull-out direction side 
end portion and the take-up direction side end portion. 
The diameter of the entire brake spring is thereby re- 
duced against the elasticity of the brake spring. 
[0034] Due to the diameter of the brake spring being 
reduced, the brake spring tightens around the friction 
member. In this way, the frictional force between the fric- 
tion member and the brake spring increases. 
[0035] The frictional force, which has increased in this 
way, works to restrict rotation of the friction member in 
the take-up direction. Due to rotation of the friction mem- 
ber in the take-up direction being restricted by the fric- 
tional force, rotation in the take-up direction of the rotat- 
ing member, to which the friction member is connected, 
is restricted. In this way, relative rotation arises between 
the prime mover rotating body and the rotating member. 
[0036] The braking mechanism may be structured so 
as to include a lever. The end portion of the brake spring 
at one of the take-up direction side and the pull-out di- 
rection side is anchored at the distal end side of the le- 
ver. The proximal end side of the lever is indirectly con- 
nected to the driving mechanism. The lever may be ro- 
tated by the driving force of the driving mechanism, and 
may pull the brake spring toward the other of the take- 
up direction side and the pull-out direction side. 
[0037] In the webbing retractor having the above-de- 
scribed structure, for example, when the prime mover 
rotating body rotates in the take-up direction (which is 
the other of the take-up direction and the pull-out direc- 
tion) due to the driving force of the driving mechanism, 
and the rotating member thereby attempts to rotate in 
the take-up direction, accompanying this, the friction 
member connected to the rotating member attempts to 
rotate in the take-up direction. Moreover, the friction 
member attempts to rotate the brake spring in the take- 
up direction due to the friction between the friction mem- 
ber and the brake spring. 

[0038] On the other hand, as described above, when 
the driving mechanism drives and the output shaft ro- 
tates, the lever rotates in the pull-out direction due to 
the rotation of the output shaft. Due to the rotation of the 
lever in the pull-out direction, the pull-out direction side 
end portion of the brake spring which is anchored at the 
distal end side of the lever, is pulled in the pull-out di- 



rection, and the brake spring attempts to rotate in the 
pull-out direction. 

[0039] In this way, due to the brake spring and the fric- 
tion member attempting to rotate in mutually opposite 
5 directions, the frictional force between the brake spring 
and the friction member suddenly increases. The fric- 
tional force, which has increased in this way, works to 
restrict rotation of the friction member in the take-up di- 
rection. Due to the rotation of the friction member in the 

10 take-up direction being restricted by this frictional force, 
the rotation in the take-up direction of the rotating mem- 
ber, to which the friction member is connected, is re- 
stricted, in this way relative rotation arises between the 
prime mover rotating body and the rotating member. 

is [0040] Or, the webbing retractor may have a frame 
which directly or indirectly supports the take-up shaft, 
and the diameter forcibly reducing mechanism may be 
structured such that the one side end portion of the 
brake spring is anchored at the frame. 

20 [0041] In the webbing retractor having the above-de- 
scribed structure, for example, when the prime mover 
rotating body rotates in the take-up direction (which is 
the other of the take-up direction and the pull-out direc- 
tion) due to the driving force of the driving mechanism, 

25 and the rotating member thereby attempts to rotate in 
the take-up direction . accompanying this, the friction 
member connected to the rotating member attempts to 
rotate in the take-up direction. Moreover, the friction 
member attempts to rotate the brake spring in the take- 

so up direction due to the friction between the friction mem- 
ber and the brake spring. 

[0042] Here, in the present webbing retractor, the end 
portion of the brake spring at the pull-out direction (the 
one of the take-up direction and the pull-out direction) 

35 side is anchored at the frame which directly or indirectly 
supports the take-up shaft. Thus, even if the brake 
spring attempts to rotate in the take-up direction, the end 
portion of the brake spring at the pull-out direction side 
cannot rotate following this rotation. 

40 [0043] Accordingly, due to the brake spring attempt- 
ing to rotate in the take-up direction in the state in which 
the pull-out direction side end portion thereof is an- 
chored, the gap formed between the pull-out direction 
side end portion and the take-up direction side end por- 

45 tion of the brake spring narrows. The diameter of the 
entire brake spring is thereby reduced in opposition to 
the elasticity of the brake spring. 
[0044] Due to the diameter of the brake spring being 
reduced, the brake spring tightens around the friction 

so member. I n this way, the frictional force between the fric- 
tion member and the brake spring increases. 
[0045] The frictional force, which has increased in this 
way, works to restrict rotation of the friction member in 
the take-up direction. Due to rotation of the friction mem- 

55 ber in the take-up direction being restricted by this fric- 
tional force, rotation in the take-up direction of the rotat- 
ing member, to which the friction member is connected, 
is restricted. In this way, relative rotation arises between 
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the prime mover rotating body and the rotating member. 
[0046] in this way, in the above-described webbing re- 
tractor, the frame can be included in the diameter forci- 
bly reducing mechanism, and the brake spring can be 
anchored at the frame, and the rotating member can be 
made to rotate relative to the prime mover rotating body. 
Moreover, due to the frame being included in the diam- 
eter forcibly reducing mechanism, there is no need to 
provide a separate, special member for forming the di- 
ameter forcibly reducing mechanism, and the webbing 
retractor can be made compact and lightweight. 
[0047] Note that, in the above description, for conven- 
ience of explanation, "the one" of the take-up direction 
and the pull-out direction was the "pull-out direction", 
and "the other" was the "take-up direction". However, 
the present invention is established even if, conversely, 
"the one" is the "take-up direction" and "the other" is the 
"pull-out direction". In this case, the phrases of "pull-out 
direction" and "take-up direction" in the above explana- 
tion are merely reversed, and detailed description of 
such a case will therefore be omitted. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0048] 

Fig. 1 is a front view showing the basics of the struc- 
ture of a webbing retractor relating to a first embod- 
iment of the present invention. 
Fig. 2 is a perspective view showing the basics of a 
braking mechanism of the webbing retractor relat- 
ing to the first embodiment of the present invention. 
Figs. 3A and 3B are side views showing the basics 
of the structure of the braking mechanism, where 
Fig. 3A shows a usual state and Fig. 3B shows a 
sliding -contact state. 

Fig. 4 is an exploded perspective view of a clutch 
mechanism of the webbing retractor relating to the 
first embodiment of the present invention. 
Fig. 5 is a side view showing the structure of the 
clutch mechanism. 

Fig. 6 is a side view of the clutch mechanism of Fig. 
5, and shows a state in which connecting members 
are engaged with a driven shaft. 
Fig. 7 is a side view of the ciutch mechanism of Fig 
5, and shows a state in which one connecting mem- 
ber has ridden up on an addendum of an external 
tooth of the driven shaft. 

Fig. 8 is a front view showing the basics of the struc- 
ture of a webbing retractor relating to a second em- 
bodiment of the present invention. 
Fig. 9 is an exploded perspective view of a dutch 
mechanism of the webbing retractor relating to the 
second embodiment of the present invention. 
Fig. 1 0 is a side view showing the basics of a brak- 
ing mechanism of the webbing retractor relating to 
the second embodiment of the present invention. 
Fig. 11 is an exploded perspective view of the dutch 



mechanism of the webbing retractor relating to the 
second embodiment of the present invention. 
Fig. 12 is a side view showing the structure of the 
clutch mechanism. 

5 Fig. 13 is a side view of the clutch mechanism of 

Fig. 12, and shows a state in which a connecting 
mechanism engages a driven shaft. 
Fig. 14 is a front view showing the basics of the 
structure of a webbing retractor relating to a third 

10 embodiment of the present invention . 

Fig, 15 is an exploded perspective view showing the 
basics of the structure of a braking mechanism of 
the webbing retractor relating to the third embodi- 
ment of the present invention. 

15 

DETAILED DESCRIPTION OF THE INVENTION 

[0049] The embodiments of the present invention 
may have the following features. 

20 [0050] In the webbing retractor of one embodiment, 
the driven shaft is rotatably connected integrally with the 
take-up shaft. The urging member has one end and an- 
other end and is elastically deformable, and the one end 
is attached to the prime mover rotating body, and the 

25 other end is held at the rotating member so as to be able 
to push the rotating member. The urging member has a 
coil spring. 

[0051] The driven shaft has a peripheral surface, and 
the connecting members are held at the prime mover 

30 rotating body so as to be able to approach and move 
away from the driven shaft, and when the prime mover 
rotating body is rotated, the connecting members con- 
tact the peripheral surface of the driven shaft due to the 
relative rotation, and connect the prime mover rotating 

35 body and the driven shaft. The following structure is pos- 
sible: a plurality of teeth are formed at the peripheral 
surface of the driven shaft, and the connecting members 
have pawl shapes which can engage with any of the 
teeth, and at least one of the connecting members con- 

40 tacts the tooth of the driven shaft so as to engage with 
the tooth, and connects the prime mover rotating body 
and the driven shaft. 

[0052] In the webbing retractor of another embodi- 
ment, the connecting members are roller-shaped, and 

45 due to the relative rotation, the connecting members are 
pressed by the peripheral surface of the driven shaft and 
connect the prime mover rotating body and the driven 
shaft, and rotation of the prime mover rotating body is 
thereby transmitted to the driven shaft. 

so [0053] In the webbing retractor of one embodiment, 
due to the braking mechanism applying frictional force 
to the rotating member, rotation of the rotating member 
is braked. The braking mechanism may brake the rotat- 
ing member when the prime mover rotating body is driv- 

55 en to rotate at greater than a predetermined speed. The 
braking mechanism may connect such that power can 
be transmitted from the driving mechanism, i.e., motion 
of the braking mechanism for braking operation is trans- 
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mitted from the driving mechanism. The braking mech- 
anism may brake the rotating member interlockingly 
with driving and rotating of the prime mover rotating 
body by the driving mechanism. 
[0054] in the webbing retractor of one embodiment, 
the rotating member has a friction member which is at- 
tached to the rotating member and rotates integrally with 
the rotating member, and the braking mechanism has a 
braking member which slidingly contacts the friction 
member, and the braking mechanism brakes due to the 
braking member slidingly contacting the friction mem- 
ber. The following structure is possible: the friction mem- 
ber is substantially ring shaped, and the braking mem- 
ber is substantially shaped as a ring having one end and 
another end, and the braking member is disposed so as 
to surround one portion of an outer peripheral surface 
of the friction member, and in a state in which the one 
end of the braking member is held at the outer peripheral 
surface of the friction member, the other end of the brak- 
ing member is connected to the driving mechanism and 
is pulled in a direction of decreasing a diameter of the 
braking member when the driving mechanism operates. 
[0055] The webbing retractor of another embodiment 
further comprises a frame which is fixed, and the friction 
member is substantially ring shaped, and the braking 
member is substantially shaped as a ring having one 
end and another end, and the braking member is dis- 
posed so as to surround one portion of an outer periph- 
eral surface of the friction member, and in a state in 
which the one end of the braking member is held at the 
outer peripheral surface of the friction member, the other 
end of the braking member is anchored at the frame so 
as to be pulled in a direction of decreasing a diameter 
of the braking member when the friction member is ro- 
tated. 

[0056] In the webbing retractor of one embodiment, 
the prime mover rotating body has an external gear 
which is ring shaped and has external teeth for connec- 
tion to the driving mechanism such that the external gear 
can be driven and rotated; a base portion having a hold- 
ing portion for holding the plurality of connecting mem- 
bers, the base portion being pivotally supported coaxi- 
ally with the rotating member; and at least one torque 
limiter provided between the external gear and the base 
portion, so as to be able to transmit torque in a prede- 
termined range to the base portion from the external 
gear. 

[0057] The webbing retractor of one embodiment fur- 
ther comprises a control unit controlling operation of the 
driving mechanism, and when a rate of change in de- 
celeration at a time when the vehicle decelerates is 
greaterthan or equal to a predetermined value, the con- 
trol unit effects control so as to cause the driving mech- 
anism to operate. Further, when a distance to an obsta- 
cle which is positioned ahead of the vehicle is less than 
a predetermined value, the control unit effects control 
so as to cause the driving mechanism to operate, 
[0058] Hereinafter, embodiments of the present in- 



vention will be described in detail with reference to the 
drawings. 

<Structure of First Embodiment 

5 

(Overall Structure of Webbing Retractor 10) 

[0059] A front sectional view showing the overall 
structure of a webbing retractor 1 0 relating to a first em- 
10 bodiment of the present invention is shown in Fig. 1 . As 
shown in Fig. 1, the webbing retractor 10 has a frame 
12. The frame 12 has a back plate 1 4 which is substan- 
tially plate-shaped. The webbing retractor 1 0 is mounted 
to a vehicle body by the back plate 1 4 being fixed to the 

*5 vehicle body by unillustrated fasteners such as bolts or 
the like. A pair of leg plates 16,18 extend parallel to one 
another from the transverse direction ends of the back 
plate 14. A spool 20, which serves as a take-up shaft 
and is manufactured by die casting or the like, Is dis- 

20 posed rotatably between the leg plates 16, 18. 

[0060] The spool 20 is structured by a spool main 
body 22 and a pair of flange portions 24, 26, and is 
formed in a drum-shape on the whole. The spool main 
body 22 is substantially hollow cylindrical. The pair of 

25 flanges 24, 26 are formed in substantial disc shapes at 
the end portions of the spool main body 22. 
[0061] The proximal end portion of a webbing belt 28, 
which is formed in the shape of an elongated strip, is 
fixed to the spool main body 22 between the flange por- 

30 tions 24, 26. When the spool 20 is rotated in one direc- 
tion around the axis thereof, the webbing belt 28 is tak- 
en-up in the form of a roll on the outer peripheral portion 
of the spool main body 22 from the proximal end side of 
the webbing belt 28. Further, if the webbing belt 28 is 

35 pulled from the distal end side thereof, the webbing belt 
28, which is taken-up on the outer peripheral portion of 
the spool main body 22, is pulled-out. Accompanying 
this, the spool 20 rotates opposite to the direction of ro- 
tation at thetime of taking-up the webbing belt28. (Here- 

40 inafter, for convenience of explanation, the direction of 
rotation at the time of taking-up the webbing belt 28 will 
be called the "take-up direction", and is denoted by ar- 
row A in the related drawings. The direction of rotation 
of the spool 20 at the time when the webbing belt 28 is 

^5 pulled out will be called the "pull-out" direction for con- 
venience of explanation, and is denoted by arrow B in 
the related drawings.) 

[0062] The flange portion 24 one end side of the spool 
20, which is at the side opposite the flange portion 26 

50 side of the spool 20, passes substantially coaxlally 
through a circular hole 30, which is formed in the leg 
plate 16, and projects to the exterior of the frame 12. A 
case 32 is disposed at the outer side of the frame 12 at 
the leg plate 16 side. The case 32 is disposed so as to 

55 oppose the leg plate 1 6 along the axial direction of the 
spool 20, and is fixed to the leg plate 16. The case 32 
is, on the whole, open toward the leg plate 1 6 side. The 
one end side of the spool 20 which passes through the 
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circular hole 30 enters into the Inner side of the case 32, 
and is rotatably supported by the case 32. 
[0063] Moreover, a spiral spring 34 is disposed at the 
interior of the case 32. The end portion, at the outer side 
in the direction of the spiral, of the spiral spring 34 is 
anchored on the case 32. The end portion, at the inner 
side in the direction of the spiral, of the spiral spring 34 
is anchored on the spool 20. When the spool 20 is ro- 
tated in the pull-out direction from a neutral state in 
which no particular load is applied, urging force in the 
take-up direction arises, and the spiral spring 34 urges 
the spool 20 in the take-up direction. Accordingly, basi- 
cally, when the tensile force applied to the webbing belt 
28 for pulling the webbing belt 28 out from the spool 20 
is released, the urging force of the spiral spring 34 ro- 
tates the spool 20 in the take-up direction, and the web- 
bing belt 28 is taken-up onto the spool 20. 
[0064] On the other hand, the flange portion 26 side 
other end side of the spool 20, which is opposite the 
flange portion 24 side thereof, passes substantially co- 
axiaiiy through an internal teeth ratchet hole 36 formed 
in the leg plate 18, and projects at the exterior of the 
frame 12. A lock mechanism 38 is provided at the outer 
side of the frame 12 at the leg plate 18 side. The lock 
mechanism 38 has a case 40. The case 40 is disposed 
so as to oppose the leg plate 1 8 along the axial direction 
of the spool 20, and is fixed to the leg plate 1 8. Respec- 
tive members forming the lock mechanism 38, such as 
an inertial plate or an external gear, an acceleration sen- 
sor, and the like (all of which are unillustrated), are ac- 
commodated at the inner side of the case 40, Due to the 
spool 20 rotating suddenly in the take-up direction, the 
inertial plate within the case 40 rotates relative to the 
spool 20, or the acceleration sensor detects a state of 
rapid deceleration of the vehicle and the inertial plate is 
forcibly rotated within the case 40 relative to the spool 
20. 

[0065] A pair of lock plates 42 are provided at the inner 
side of the ratchet hole 36. The lock plates 42 are sup- 
ported by a lock base which is provided within the case 
40 and rotates integrally with the spool 20. When the 
inertial plate within the case 40 rotates in the pull-out 
direction relative to the lock base, the inertial plate is 
guided by guide portions formed at the lock base, and 
approaches the inner peripheral portion of the ratchet 
hole 36. External teeth formed at the lock plates 42 
mesh with the internal teeth formed at the inner periph- 
eral portion of the ratchet hole 36. Due to the external 
teeth formed at the lock plates 42 meshing with the in- 
ternal teeth formed at the Inner peripheral portion of the 
ratchet hole 36 in this way, rotation of the lock base in 
the pull-out direction is restricted, and accordingly, rota- 
tion of the spool 20 is restricted. 
[0066] On the other hand, a motor 44 serving as a 
drive source is disposed beneath the spool 20 between 
the leg plate 16 and the leg plate 18. The motor 44 is 
electrically connected via a driver 46 to a battery 48 
mounted in the vehicle. Due to current from the battery 



14 

48 flowing to the motor 44 via the driver 46, the motor 
44 rotates an output shaft 50 in the forward direction or 
the reverse direction. The driver 46 is connected to an 
ECU 52 formed by a microcomputer or the like. The ECU 

5 52 is connected to a forward observation sensor 54. 
[0067] The forward observation sensor 54 is provided 
in a vicinity of the front end portion of the vehicle, and 
emits infrared rays toward the region in front of the ve- 
hicle, and receives the infrared rays which have been 

10 reflected by another vehicle or an obstacle which has 
stopped or is traveling in front of the vehicle. (Hereinaf- 
ter, such objects, including vehicles which are traveling 
or have stopped, will be called "obstacles" for conven- 
ience of explanation.) The ECU 52 computes the dis- 

15 tance to the obstacle ahead on the basis of the time re- 
quired for the forward observation sensor 54 to receive 
light from the time the forward observation sensor 54 
emitted the infrared rays. 

[0068] On the basis of an electrical signal outputted 
20 from the forward observation sensor 54, th e ECU 52 op- 
erates the driver 46 and controls the motor 44. 

(Structure of Braking Mechanism 60) 

25 [0069] On the other hand, a gear 56 is provided co- 
axially and integrally with the distal end portion of the 
output shaft 50 of the motor 44. The gear 56 meshes 
with a gear 62 which has external teeth and which forms 
a braking mechanism 60. As shown in Figs. 2 t 3A and 

30 3B, the braking mechanism 60 has a frame 64. The 
frame 64 has a pair of side walls 66 which are parallel 
to and oppose the leg plates 1 6, 1 8 of the frame 1 2 . The 
side walls 66 are connected integrally to the rear surface 
side of the frame 12 by a back wall 68. On the whole, 

55 the frame 64 is formed, in plan view, in a substantially 
concave shape which opens toward the front surface 
side of the frame 1 2. 

[0070] The gear 62 is provided such that the center of 
rotation thereof is positioned between the side walls 66, 

40 and is rotatably supported by a shaft 70 which passes 
through the side walls 66 and is supported at the leg 
plate 16 of the frame 12. The gear 62 has a larger di- 
ameter than and more teeth than the gear 56. Accord- 
ingly, the rotation of the gear 56 is decelerated by being 

45 transmitted to the gear 62. Moreover, a gear 72 is dis- 
posed at the side of the gear 62 opposite the side at 
which the back wall 68 of the frame 64 is provided. 
[0071 ] The gear 72 meshes with the gear 62 in a state 
in which the gear 72 is ph/otally supported by a shaft 74 

50 whose both ends are supported at the side walls 66. Ac- 
cordingly, the gear 72 can rotate around the gear 62 due 
to the rotation of the gear 62 being transmitted thereto. 
Moreover, the shaft 74 which pivotally supports the gear 
72 extends to the interior of the frame 12. A weight 76, 

55 which is formed in the shape of a solid cylinder and 
which is substantially coaxial with the shaft 74, is fixed 
integrally to this distal end portion of the shaft 74. The 
weight 76 is Integral with the gear 72 via the shaft 74. 
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The self-weight of the gear 72 and the weight of the 
weight 76 are applied to the gear 72. 
[0072] On the other hand, one end of a tension coil 
spring 78 is anchored on the back plate 68 of the frame 
64. The other end of the tension coil spring 78 is fixed 
to the leg plate 16 at a position which is lower than the 
one end of the tension coil spring 78. The urging force 
of the tension coil spring 78 is greater than the gravity 
based on the weight of the weight 76 and the self-weight 
of the gear 72 which are applied to the gear 72. The 
urging force is applied such that the rear wall 68 side of 
the frame 64 is pulled downward against the gravity ap- 
plied to the gear 72. 

[0073] Further, a braking piece 80, which is shaped 
as a plate having a narrow width and which serves as a 
braking member, extends from the top end portion of the 
rear wall 68. The braking piece 80 structures a clutch 
90 which serves as a clutch mechanism and will be de- 
scribed later. The braking piece 80 restricts rotation of 
a friction ring 170 due to friction at the time when the 
braking piece 80 abuts the outer peripheral portion of 
the friction ring 170 which structures the clutch mecha- 
nism and serves as a friction member. 

(Structure of Clutch 90) 

[0074] On the other hand, as shown in Fig, 1, the 
clutch 90 is provided at the radial direction side of the 
gear 62. Hereinafter, the clutch 90 will be described with 
reference to Figs. 4 through 7. 

[0075] As shown in Fig. 4, the clutch 90 has a base 
plate 92 serving as an intermediate rotating body. The 
base plate 92 is formed in the shape of a hollow cylinder 
which has a bottom and whose axial direction dimension 
is extremely short (or in the shape of a shallow tray). A 
substantially ring-shaped peripheral wall 96, which 
serves as an intermediate peripheral wall, is formed 
along the outer peripheral portion of a disc-shaped base 
portion 94 of the base plate 92. A cover 98, which is 
shaped as a thin disc, is attached to the open end at one 
axial direction end side of the base plate 92 (the arrow 
C direction side in Fig. 4), such that the open end of the 
base plate 92 is basically closed. 
[0076] Engaging recesses 1 00 are formed at uniform 
intervals along the peripheral direction in the outer pe- 
ripheral portion of the peripheral wall 96. An external 
gear 1 02 serving as a prime mover rotating body is pro- 
vided at the outer side of the peripheral wall 96. The 
external gear 102 is formed in a substantial ring shape 
whose number of teeth is sufficiently larger than that of 
the gear 62, and is disposed coaxiaily with respect to 
the base plate 92. The inner diameter dimension of the 
external gear 102 is sufficiently larger than the outer di- 
ameter dimension of the peripheral wall 96, An annular 
gap is formed between the inner peripheral portion of 
the external gear 102 and the outer peripheral portion 
of the peripheral wail 96. As shown in Figs, 5 through 7, 
a plurality of torque limiters 104 are disposed intermit- 



tently in the peripheral direction in this annular gap. 
[0077] As shown in Figs. 4 through 7, the torque lim- 
iters 104 are plate-shaped metal pieces having thin 
widths and having a spring property, and the widths 

5 thereof are smaller than the axial direction dimension of 
the external gear 1 02. Engaging portions 1 06, which can 
enter into the aforementioned engaging recesses 100, 
are formed at the both longitudinal direction end portions 
of each of the torque limiters 1 04. Further, an engaging 

10 projection 1 08, which is bent as if to project out in a di- 
rection substantially opposite to the projecting direction 
of the engaging portions 106, is formed substantially at 
the longitudinal direction center of each of the torque 
limiters 104. 

*5 [0078] Engaging recesses 110 are formed at the inner 
peripheral portion of the external gear 102 in corre- 
spondence with the engaging projections 108. Due to 
the engaging portions 106 entering into the engaging 
recesses 1 00 in the state in which the engaging projec- 

20 tions 108 are in the engaging recesses 110, the base 
plate 92 and the external gear 1 02 are connected sub- 
stantially integrally via the torque limiters 104. In this 
way, when the external gear 1 02 attempts to rotate rel- 
ative to the base plate 92 around the axis of the base 

25 plate 92 . the torque limiters 1 04 also of course attempt 
to rotate integrally together with the external gear 102. 
[0079] However, due to the engaging portions 1 06 of 
the torque limiters 104 being in the engaging recesses 
100, when the engaging portions 106 attempt to rotate 

30 along the peripheral direction of the peripheral wall 96, 
the engaging recesses 100 interfere with the engaging 
portions 1 06 such that rotation of the engaging portions 
1 06 is restricted. In this way, relative rotation of the ex- 
ternal gear 102 with respect to the base plate 92 is re- 

35 stricted, and basically, the external gear 102 and the 
base plate 92 are connected integrally. 
[0080] However, as described above, because the 
torque limiters 104 are metal pieces having a spring 
property, if the torque generated by the relative rotation 

40 of the external gear 1 02 with respect to the base plate 
92 is large enough to pull the engaging portions 1 06 out 
from the engaging recesses 1 00 against the spring force 
(urging force) of the torque limiters 1 04, the interference 
of the engaging recesses 100 with the engaging por- 

45 tions 106 is released. Therefore, relative rotation of the 
external gear 102 with respect to the base plate 92 be- 
comes possible. 

[0081] On the other hand, an adapter 112, which is 
substantially hollow cylindrical and serves as a driven 

50 shaft, is disposed substantially coaxiaily with the base 
plate 92 at the inner side of the base plate 92. On the 
whole, the axial direction one end (the arrow D direction 
side in Fig. 4) of the adapter 112 is pivotaily supported 
at a circular hole 115 formed in the center of the base 

55 portion 94 (the base plate 92). A tubular portion 114, 
which is hollow cylindrical and is formed coaxiaily at the 
other end of the adapter 112, is pivotaily supported at a 
circular hole 116 formed in the cover 98. 
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[0082] A spacer 118, which is formed in a ring shape 
and of a synthetic resin materia!, is disposed between 
the adapter 112 and the base portion 94 of the base 
plate 92. The spacer 118 is pivotaliy supported by the 
tubular portion 114 of the adapter 112. One axial direc- 
tion end surface of the spacer 1 1 8 abuts the base portion 
94, whereas the other axial direction end surface abuts 
the end surface of the connecting portion where the 
main body portion of the adapter 1 1 2 is connected to the 
tubular portion 114. 

[0083] A fit-together hole 120, which passes through 
along the axial direction of the adapter 112, is formed in 
the adapter 112. The other axial direction end of the 
spool 20 is fit into the fit-together hole 1 20, such that the 
adapter 112 and the spool 20 are connected together 
coaxially and integrally. Further, a plurality of external 
teeth 122, which is an odd number of teeth, are formed 
at uniform intervals at the outer peripheral portion of the 
adapter 112. 

[0064] Moreover, a pair of bosses 124 are formed at 
the base portion 94 of the base plate 92 at the radial 
direction outer side of the adapter 112. Each boss 124 
is formed as a substantially hollow cylinder and stands 
erect from the base portion 94 toward one side in the 
axial direction thereof. These bosses 1 24 are formed so 
as to oppose one another across the circular hole 115. 
A pawl 1 30 serving as a connecting member is provided 
at each boss 124. 

[0085] The pawl 130 has a main body 132. The main 
body 132 is formed in the shape of a ring whose inner 
diameter dimension is extremely slightly larger than the 
outer diameter dimension of the boss 124. Due to the 
main body 1 32 being fit together with the boss 1 24 such 
that the boss 124 passes through the main body 132, 
the pawl 130 is pivotaliy supported so as to be freely 
rotatable around the boss 124. 

[0086] A connecting piece 1 34 is formed at a portion 
of the outer periphery of the main body 132. The con- 
necting piece 1 34 is formed so as to extend, with respect 
to the main body 132, toward the spool 20 take-up di- 
rection side, in the state in which the main body 132 is 
pivotaliy supported at the boss 124. Moreover, the con- 
necting piece 134 is formed such that, due to the main 
body 132 rotating over a predetermined angle in the 
take-up direction around the boss 124, the corner por- 
tion of a distal end 134A abuts the outer peripheral por- 
tion of the adapter 112 between the external tooth 122 
and the external tooth 122 of the adapter 112. 
[0087] The distal end 134A of the connecting piece 
134 is formed as an inclined surface which is inclined 
so as to correspond to the pull-out direction side surfac- 
es of the teeth of the adapter 112. Due to the distal end 
134A abutting and interfering with the external tooth 
122, rotation of the adapter 112 in the pull-out direction 
is restricted. 

[0088] Here, as described above, the bosses 124 are 
formed so as to oppose one another across the circular 
hole 115. Therefore, in a state in which the corner por- 



tions of the distal ends 134A of the pawls 130 which 
have basically the same configurations contact the outer 
peripheral surface of the adapter 112, the distal end 
134A of one of the pawls 130 is positioned, across the 

5 axial center of the adapter 112, at the opposite side of 
the distal end 134A of the other of the pawls 130. Ac- 
cordingly, if the total number of external teeth 122 
formed at the outer peripheral portion of the adapter 1 1 2 
is an even number and the external tooth 122 is formed 

10 at the opposite side, across the axial center of the adapt- 
er 11 2 : of any one of the external teeth 122, the distal 
ends 1 34A of the both pawls 130 both abut the external 
teeth 122. 

[0089] However in the present embodiment, as men- 
15 tioned above, the total number of the external teeth 1 22 
formed at the outer peripheral portion of the adapter 1 1 2 
is an odd number. Thus, in the state in which the distal 
end 134A of the one pawl 130 is abutting the external 
tooth 122, the distal end 134Aofthe other pawl 130 has 
20 moved apart from the external tooth 122 along the pe- 
ripheral direction of the adapter 112 (i.e., the distal end 
1 34A of the other connecting piece 1 34 is not contacting 
the external tooth 122). 

[0090] On the other hand, a releasing piece 136 ex- 

25 tends from the outer peripheral portion of the main body 
1 32. The releasing piece 1 36 is formed at the side of the 
main body 1 32 approximately opposite the side at which 
the connecting piece 1 34 is formed. The outer side sur- 
face of the releasing piece 136 is an inclined surface 

30 which is directed toward the outer side in the radial di- 
rection of the base plate 92 with respect to the pull-out 
direction. By rotating the releasing piece 136 in the pull- 
out direction, the connecting piece 134 rotates in the di- 
rection of moving away from the outer peripheral portion 

35 of the adapter 112. 

[0091] Further, the clutch 90 is provided with a rotating 
disc 1 40 serving as a rotating member. The rotating disc 
140 has a substantially plate-shaped base portion 142 
whose direction of thickness runs along the axial direc- 

40 tions of the base plate 92 and the adapter 1 1 2. A circular 
hole 144 is formed in the base portion 142, The inner 
diameter dimension of the circular hole 1 44 is formed to 
be extremely slightly larger than the outer diameter di- 
mension of the tubular portion 1 1 4 formed coaxially with 

45 respect to the outer peripheral portion of the adapter 1 1 2 
at the axial direction other end side of the adapter 112. 
By carrying out assembly by making the tubular portion 
1 1 4 pass through the circular hole 1 44, the base portion 
142, and thus, the rotating disc 140 are pivotaliy sup- 

50 ported at the adapter 1 1 2 so as to freely rotate around 
the adapter 112. 

[0092] Further, a pair of blocks 146 serving as a for- 
cibly connecting mechanism are formed at the base por- 
tion 94 side surface of the base portion 1 42. The blocks 
55 1 46 are formed so as to oppose one another across the 
circular hole 1 44. Among the two portions running along 
the outer periphery of the outer side of the circular hole 
144 between the pair of blocks 146, one of the bosses 
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1 24 is positioned at one portion, and the other boss 1 24 
is positioned at the other portion which is at the opposite 
side of this one portion across the circular hole 144. 
[0093] A spring accommodating portion 1 48 is formed 
at the outer peripheral portion of one of the pair of blocks 5 
1 46 (the outer peripheral surface of the block 1 46 which 
outer peripheral surface runs along the radial direction 
of the circular hole 1 44). A compression coil spring 1 50 
serving as an urging member is accommodated in the 
spring accommodating portion 148. io 
[0094] The compression coil spring 150 is accommo- 
dated in the spring accommodating portion 148 in a 
state in which the compression coil spring 150 bends 
around the center of the circular hole 144. The take-up 
direction side end portion of the compression coil spring 15 
150 abuts a wall portion 148A of the spring accommo- 
dating portion 148. The pull-out direction side end por- 
tion of the compression coil spring 150 abuts an abut- 
ment wall 152 which extends from the inner peripheral 
portion of the peripheral wall 96 of the base plate 92 and 20 
which enters into the spring accommodating portion 
148. 

[0095] The rotating disc 140 is prvotalty supported at 
the tubular portion 114 of the adapter 112. Therefore, 
basically, the rotating disc 140 f reefy rotates relative to 25 
not only the adapter 1 1 2 but to the base plate 92 as well. 
However, as described above, the take-up direction side 
end portion of the compression coil spring 1 50 abuts the 
wail portion 148A of the spring accommodating portion 
148, and the pull-out direction side end portion of the 30 
compression coil spring 150 abuts the abutment wail 
1 52 of the base plate 92. Therefore, when the base plate 
92 attempts to rotate in the take-up direction relative to 
the rotating disc 140, the abutment wall 152 pushes the 
rotating disc 140 in the take-up direction via the com- 35 
pression coil spring 150, and makes the rotating disc 
140 rotate following the rotation of the base plate 92, 
Thus, provided that torque, which is of a magnitude 
which can resist the urging force of the compression coil 
spring 150, is not applied to the rotating disc 140, rota- *o 
tion of the base plate 92 in the take-up direction relative 
to the rotating disc 140 is limited. 
[0096] Moreover, a pressing piece 154 is provided at 
the inner peripheral portion of each block 146. These 
pressing pieces 154 are disposed at the take-up direc- 45 
tion sides of the pawls 1 30, and can move relative to the 
blocks 146 (i.e., relative to the rotating disc 140) along 
peripheral wails 156 formed at the blocks 146 so as to 
curve coaxiafly with respect to the circular hole 144. Fur- 
ther, compression coil springs 158 are provided at the so 
sides of the pressing pieces 154 opposite the sides at 
which the pawls 130 are provided. The compression coil 
springs 1 58 are disposed in states of being curbed along 
the peripheral walls 156. One end of the compression 
coif spring 1 58 is anchored at and connected to the end 55 
portion of the pushing piece 1 54 at the side opposite the 
side where the pawl 130 is provided. In contrast, the oth- 
er end of the compression coil spring 158 is, in a state 



of abutting an abutment wail 160 which is formed at the 
rotating disc 140 at the side opposite the pushing piece 
154, anchored at and connected to a projection (not il- 
lustrated) which is formed so as to project from the abut- 
ment wail 160 toward the pushing piece 154. 
[0097] Inclined surfaces 1 64 are formed at the trans- 
verse direction outer ends of the connecting pieces 134 
of the pawls 1 30, in correspondence with the respective 
pushing pieces 154. The inclined surface 1 64 is inclined 
outwardly in the radial direction of the base plate 92 with 
respect to the take-up direction. In the state in which the 
distal end 1 34A does not contact the outer peripheral 
portion of the adapter 112, the inclined surface 164 op- 
poses (faces) the pushing piece 154 along the periph- 
eral direction of the base plate 92 and the rotating disc 
140. The pushing piece 154 is formed so as to abut the 
inclined surface 164 due to the base plate 92 rotating 
by a predetermined amount in the take-up direction rel- 
ative to the rotating disc 140. When, from this state of 
abutment, the base plate 92 attempts to rotate even fur- 
ther in the take-up direction relative to the rotating disc 
140, the inclined surface 164 is pushed in the pull-out 
direction by the pushing piece 154. Due to this pushing 
force, the pawl 130 rotates in the take-up direction 
around the boss 124. 

[0098] At the take-up direction side end portion of 
each block 146 which runs along the peripheral direction 
of the rotating disc 140, a pushing portion 166 is formed, 
and a releasing piece accommodating portion 168 is 
formed further toward the axial center of the rotating disc 
140 than the pushing portion 166. The pushing portion 
1 66 is formed so as to correspond to the releasing piece 
136 of the pawl 130 along the peripheral direction of the 
rotating disc 140. The releasing piece 136 gradually 
curves toward the axial center of the base plate 92 from 
the portion thereof connected to the main body 1 32 (the 
proximal end portion thereof) toward the distal end side 
thereof. The (transverse direction) outer side surface of 
the releasing piece 1 36 as well is curved in a similar way. 
[0099] Accordingly, when the base plate 92 rotates by 
a predetermined amount in the puil-out direction relative 
to the rotating plate 140, the pushing portions 166 abut 
the (transverse direction) outer side surfaces of the re- 
leasing pieces 136. in this state of abutment, when the 
base plate 92 is rotated further in the pull-out direction 
relative to the rotating disc 1 40, the pushing portions 1 66 
push the distal end portions of the releasing pieces 136 
in the take-up direction. Here, the distal ends of the re- 
leasing pieces 136 are inclined surfaces which are in- 
clined toward the outer side in the radial direction of the 
rotating disc 140, with respect to the pull-out direction. 
Thus, due to the pushing portions 166 pushing the distal 
ends of the releasing pieces 136, the pushing portions 
1 66 rotate the pawls 1 30 in the pull-out direction around 
the bosses 124 and guide them to the releasing piece 
accommodating portions 168. 

[0100] Moreover, the friction ring 1 70 is disposed co- 
axially between the cover 98 and the base portion 142 
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of the rotating disc 140. The friction ring 170 is formed 
in a ring shape on the whole. A pair of tongue-shaped 
attachment pieces 1 72 extend from the inner peripheral 
portion of the friction ring 170 so as to oppose one an- 
other across the center of the friction ring 1 70. The at- 
tachment pieces 172 are integrally connected to the 
base portion 142 of the rotating disc 140 by fasteners 
such as screws or the like. In this way, the rotating disc 
1 40 and the friction ring 1 70 are integral. The outer pe- 
ripheral portion of the friction ring 170 corresponds to 
the distal end of the aforementioned braking piece 80. 
Due to the frame 64 rotating in the pull-out direction 
around the shaft 70 : the distal end of the braking piece 
80 slidingly contacts the outer peripheral portion of the 
friction ring 170. 

[0101] The external gear 102 of the clutch 90 having 
the above-described structure meshes together with the 
gear 62. 

<Operation and Effects of Present Embodiment 

[0102] Next, the operation and effects of the present 
embodiment will be described by way of explaining the 
operation of the present webbing retractor 10. 

(Basic Operation of Webbing Retractor 1 0) 

[0103] First, the basic operation of the webbing retrac- 
tor 1 0 will be described. 

[0104] In the present webbing retractor 1 0, in the state 
in which the webbing belt 28 is taken-up and accommo- 
dated in the form of a roll on the spool 20, when the 
webbing belt 28 is pulled while an unillustrated tongue 
plate is pulled, the webbing belt 28 is pulled out while 
the spool 20 is rotated in the pull-out direction against 
the urging force of the spiral spring 34 which urges the 
spool 20 in the take-up direction. In this way, in the state 
in which the webbing belt 28 is pulled out, the vehicle 
occupant seated in a seat inserts the tongue plate in an 
unillustrated buckle device while pulling the webbing 
belt 28 around the front of his/her body, such that the 
tongue plate is held in the buckle device. The webbing 
belt 28 is thereby set in a state of being applied to the 
body of the vehicle occupant (hereinafter, this state will 
be referred to simply as the "applied state"). 
[0105] When the webbing belt 28 is pulled out and the 
spool 20 is rotated in the pull-out direction in order to 
apply the webbing belt 28 to the body of a vehicle occu- 
pant, the spiral spring 34 is wound tighter, such that the 
urging force of the spiral spring 34 which urges the spool 
20 in the take-up direction increases. Accordingly, in the 
aforementioned applied state, the urging force of the 
spiral spring 34 works to make the webbing belt 28 be 
taken up on the spool 20. Thus, basically, the webbing 
belt 28 is fit to the body of the vehicle occupant due to 
this urging force, and the webbing belt 28 restrains and 
holds the body of the vehicle occupant by a force corre- 
sponding to the urging force at this time. 



[0106] On the other hand, when holding of the tongue 
plate by the buckle device is released and the tongue 
plate comes out of the buckle device, the force for main- 
taining the webbing belt 28 in the state of being pulied- 

5 out against the urging force of the spiral spring 34 is can- 
celled. Thus, the spool 20 is rotated in the take-up di- 
rection by the urging force of the spiral spring 34. The 
webbing belt 28 which has been pulled out is taken-up 
in the form of a roil onto the outer peripheral portion of 

io the spool 20 due to the rotation of the spool 20 in the 
take-up direction. In this way, the webbing belt 28 is ac- 
commodated. 

[0107] Here, because the spool 20 is fit together with 
the adapter 112 of the clutch 90, when the spool 20 is 

15 rotated in order to pull-out or take-up the webbing belt 
28, the adapter 112 rotates. However in this state, if the 
adapter 112 merely rotates, the base plate 92 and the 
rotating disc 140 do not rotate. Therefore, the pawls 130 
do not rotate. Accordingly, the external gear 102 does 

20 not rotate. Accordingly, the rotation of the spool 20 is not 
transmitted to the output shaft 50 of the motor 44 via the 
external gear 102 and the gears 62, 56. 

(Operation of Webbing Retractor 1 0 when Approaching 
25 an Obstacle Ahead) 

[0108] On the other hand, while the vehicle is 
traveling, the forward observation sensor 54 detects the 
distance to an obstacle which is in front of the vehicle. 

30 An electric signal having a signal level corresponding to 
the distance to the obstacle is outputted from the for- 
ward observation sensor 54. The electric signal output- 
ted from the forward observation sensor 54 is inputted 
to the ECU 52. At the ECU 52, on the basis of the electric 

35 signal from the forward observation sensor 54, it is 
judged whether or not the distance to the obstacle is less 
than a predetermined value, 

[0109] Next, if it is judged at the ECU 52 that the dis- 
tance to the obstacle is less than the predetermined val- 

40 ue, the ECU 52 outputs a control signal to the driver 46 , 
and makes current flow to the motor 44 via the driver 
46. In this way, the motor 44 is driven to rotate forward 
at a speed of a predetermined value or more, and ro- 
tates the output shaft 50 forward. 

45 [0110] The rotation of the output shaft 50 is, while be- 
ing decelerated via the gears 56, 62, transmitted to the 
external gear 102 of the clutch 90, and rotates the ex- 
ternal gear 102 in the take-up direction at a rotational 
speed of a predetermined value or more. The externa! 

50 gear 102 is mechanically connected to the base plate 
92 via the torque limiters 1 04. Thus, due to the external 
gear 102 rotating in the take-up direction, the base plate 
92 rotates integrally in the take-up direction. 
[0111] When the base plate 92 rotates in the take-up 

55 direction, the abutment wall 1 52 pushes the take-up di- 
rection side end portion of the compression coil spring 
150, and the compression coil spring 150 pushes the 
wall portion 148A of the spring accommodating portion 



12 



23 



EP 1 382 498 A2 



24 



148 by urging force. The rotating disc 140 thereby at- 
tempts to rotate so as to follow rotation of the base plate 
92. 

[01 1 2] On the other hand, as described above ; when 
the rotation of the output shaft 50 is transmitted to the 
gear 62 via the gear 56 ; rotation is transmitted from the 
gear 62 to the gear 72, and the gear 72 attempts to rotate 
downward around the gear 62 while rotating around the 
shaft 74. However, the urging force of the tension coil 
spring 78 is applied to the frame 64 at which the shaft 
74, which pivotally supports the gear 72, is supported. 
Thus, the gear 72 cannot rotate downward around the 
gear 62. However, as described above, the output shaft 
50 rotates at a rotational speed of a predetermined value 
or more, and this rotation is transmitted to the gear 72. 
In this way, the resultant force of the force applied to the 
gear 72 around the gear 62 and the gravity based on 
the self-weight of the gear 72 and the weight of the 
weight 76 ; exceeds the urging force of the tension coil 
spring 78. The gear 72, and consequently, the frame 64, 
are rotated around the shaft 70. 
[0113] In this way, the braking piece 80 siidingly con- 
tacts the outer peripheral portion of the friction ring 1 70. 
The friction, which is generated between the braking 
piece 80 and the outer peripherai portion of the friction 
ring 170; restricts rotation of the friction ring 170, and 
accordingly, of the rotating disc 1 40 which is integral with 
the friction ring 170. In this way, relative rotation arises 
between the base plate 92 and the rotating disc 140, 
and the base plate 92 can be rotated reliably in the take- 
up direction with respect to the rotating disc 140. 
[0114] In this way, when the base plate 92 rotates by 
a predetermined amount or more in the take-up direction 
relative to the rotating disc 140, the pushing pieces 154 
provided at the blocks 146 of the rotating disc 140 abut 
the connecting pieces 134 of the pawls 130. In this state, 
when the base plate 92 attempts to rotate further in the 
take-up direction relative to the rotating disc 140, the 
pushing pieces 154 push the inclined surfaces 164 of 
the connecting pieces 134 in the puil-out direction. The 
pushing forces applied to the inclined surfaces 164 act 
in the pull-out direction and toward the inner side in the 
radial direction of the rotating disc 140 and the base 
plate 92. The portions of the forces, which portions act 
toward the radial direction inner sides, rotate the pawls 
130 in the take-up direction around the bosses 124, As 
shown in Fig. 6, due to the pawls 130 rotating in the take- 
up direction around the bosses 1 24, the comer portions 
of the distal ends 1 34A abut the outer peripheral portion 
of the adapter 112. In this state, the pawls 130 rotate 
together with the base plate 92 in the take-up direction 
around the center of the base plate 92, until the pawls 
130 abut the external teeth 122 which are adjacent at 
the take-up direction sides. 

[0115] Then, in this state, the distal ends 134A abut 
the external teeth 122. When the base plate 92 rotates 
further in the take-up direction, the distal ends 134A of 
the pawls 130 push the external teeth 122 in the take- 



up direction, and rotate the adapter 112, and according- 
ly, the spool 20, in the take-up direction. Due to this ro- 
tation of the spool 20, the webbing belt 28 is taken-up 
onto the spool 20. In this way, looseness or so-called 
5 "slack" in the webbing belt 28 is eliminated, and the force 
by which the webbing belt 28 restrains the body of the 
vehicle occupant is improved. Even if the vehicle occu- 
pant thereafter carries out the operation of suddenly 
braking the vehide such that a state of rapid decelera- 
te tion of the vehicle arises, the webbing belt 28 reliably 
holds the body of the vehide occupant. 
[0116] In this way, when the motor 44 stops in the 
state in which slack has been eliminated, rotation of the 
base plate 92 in the take-up direction stops. When ro- 

15 tation of the base plate 92 stops, the compression coil 
spring 150 pushes the rotating disc 140 in the take-up 
direction by urging force, and rotates the rotating disc 
140 in the take-up direction. When the rotating disc 140 
rotates, the pushing portions 166 abut the releasing 

20 pieces 1 36 of the pawls 1 30 and push the releasing piec- 
es 136 in the take-up direction. Due to the releasing 
pieces 136 receiving this pushing force, the pawls 130 
rotate in the pull-out direction around the bosses 124, 
and as shown in Fig. 5, the distal ends 134A of the con- 

25 necting pieces 1 34 move away from the outer peripheral 
portion of the adapter 112. In this way, the mechanical 
connection between the base plate 92 and the adapter 
112, i.e., the mechanical connection between the output 
shaft 50 of the motor 44 and the compression coil spring 

30 150, is cancelled. 

[01 1 7] Here, in the present embodiment, as described 
above, the total number of the external teeth 122 of the 
adapter 112 is an odd number. In the state in which the 
distal end 134A of one of the pawls 130 is abutting the 

35 external tooth 1 22, the distal end 1 34A of the other pawl 
130 is apart from the external tooth 122 along the pe- 
ripheral direction of the adapter 112, and is positioned 
at an intermediate portion between the external tooth 
1 22, which is adjacent in the take-up direction along the 

40 peripheral direction of the adapter 112, and the external 
tooth 122 which is adjacent in the pull-out direction. 
[0118] Namely, in the present embodiment, in the 
state in which the distal ends 134A of the both pawls 
1 30 abut the outer peripherai portion of the adapter 112, 

45 the interval from the distal end 1 34A of one of the pawls 
1 30 to the distal end 1 34A of the other of the pawls 1 30 
is not an integer multiple of the pitch of the external teeth 
1 22. Thus, as shown in Fig. 7, even if the distal end 1 34A 
of one of the pawls 130 abuts the addendum of the ex- 

50 ternai tooth 1 22 at the time when the both pawls 1 30 are 
rotating around the bosses 1 24, the distal end of the oth- 
er of the pawls 1 30 does not abut the addendum of the 
external tooth 122, and abuts the outer peripherai por- 
tion of the adapter 112 between the external teeth 122 

55 which are adjacent in the peripherai direction, 

[01 1 9] Accordingly, even if the distal end 1 34A of one 
of the pawis 130 abuts the addendum of the external 
tooth 122 and cannot mesh with the external tooth 122, 
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the distal end 134A of the other of the pawls 130 reliably 
meshes with the external tooth 122 if the base plate 92 
rotates by substantially one-half of the pitch of the ex- 
ternal teeth 122. Thus, the rotation of the base plate 92 
can reliably and swiftly be transmitted to the adapter 
112 ; and the torque of the motor 44 can be transmitted 
to the spool 20. 

[0120] Moreover, in the state in which the distal end 
134A of one of the pawls 130 abuts the addendum of 
the external tooth 122, the connecting piece 134 abuts 
the pushing piece 154 in this state as Is. Here, even if 
the pushing piece 154 is integral with the rotating disc 
140, further rotation of the base plate 92 in the take-up 
direction relative to the rotating disc 140 is restricted. In 
this state ; because the interference of the pushing piece 
154 with the distal end of the other of the pawls 130 is 
insufficient, the pushing piece 1 54 cannot rotate the oth- 
er pawl 130 sufficiently in the take-up direction. As a re- 
sult, there is the possibility that the distal end of the other 
of the pawls 130 cannot abut the external tooth 122. 
[0121] Here, in the present embodiment, as described 
above, the connecting piece 134 abuts the pushing 
piece 1 54 with the distal end 1 34A of the one pawl 1 30 
abutting the addendum of the external tooth 122. In this 
state, when the base plate 92 attempts to rotate further 
in the take-up direction relative to the rotating disc 140, 
as shown in Fig. 7, the distal end 134A of the pawl 130 
pushes the pushing piece 154 and displaces the push- 
ing piece 154 in the take-up direction, against the urging 
force of the compression coil spring 158. Inthisway, the 
base plate 92 rotates in the take-up direction relative to 
the rotating disc 140. 

[0122] Thus, the pushing piece 1 54 corresponding to 
the other pawl 130 interferes with the distal end 134A of 
the other pawl 1 30, and rotates the pawl 1 30 in the take- 
up direction, in this way, even if the connecting piece 
134 abuts the pushing piece 154 in a state in which the 
distal end 134A of the one pawl 130 abuts the adden- 
dum of the external tooth 122, the other pawl 130 can 
be made to mesh with the external tooth 122 of the 
adapter 112, and the rotation of the base plate 92 can 
be reliably transmitted to the adapter 112. 
[0123] On the other hand, as described above, by ro- 
tating the spool 20 in the take-up direction by the torque 
of the motor 44, the force by which the webbing belt 28 
restrains the body of the vehicle occupant is improved. 
However, until the slack is eliminated, in the state in 
which the webbing belt 28 is wound on the spool 20 : the 
body of the vehicle occupant is an obstruction, and ba- 
sically, the webbing belt 28 cannot be taken-up any fur- 
ther on the spool 20. In this state, if the spool 20 attempts 
to rotate further in the take-up direction and take-up the 
webbing belt 28, the webbing belt 28 is tightened against 
the body of the vehicle occupant by a force which is 
greater than needed, which is not preferable. 
[0124] Here, as described above, if the spool 20 at- 
tempts to take-up the webbing belt 28 any more than 
needed, the body of the vehicle occupant is an obstruc- 
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tion to the taking-up of the webbing belt 28. Tensile force 
of a magnitude corresponding to the take-up force for 
the spool 20 to take the webbing belt 28 up is applied to 
the webbing belt 28 from the body of the vehicle occu- 
5 pant. This tensile force acts opposite to the direction in 
which the spool 20 takes up the webbing belt 28. Thus, 
the spool 20 is stopped due to this tensile force being 
applied to the webbing belt 28. 

[0125] In this state, the torque of the motor 44 is ap- 
10 plied to the spool 20 via the external gear 1 02, the base 
plate 92, the pawls 130 and the adapter 112. Thus, in 
the state in which the spool 20 is stopped, the external 
teeth 1 22 of the adapter 1 1 2 restrict rotation of the pawls 
130 around the center of the base plate 92, and the 
15 pawls 130 restrict rotation of the base plate 92 in the 
take-up direction. Moreover, via the torque limiters 104, 
the base plate 92 restricts rotation of the external gear 
102 in the take-up direction. 

[0126] Here, in this state in which the rotation of the 

20 external gear 1 02 is limited by the base plate 92 via the 
torque limiters 104, if the external gear 102 attempts to 
rotate further in the take-up direction and the torque at 
this time exceeds the spring force of the torque limiters 
1 04, the engaging portions 1 06 of the torque limiters 1 04 

25 come out from the engaging recesses 1 00. In this way, 
the connection between the base plate 92 and the ex- 
ternal gear 102 is temporarily cancelled, and only the 
external gear 102 rotates in the take-up direction until 
the engaging portions 1 06 enter into the other, adjacent 

30 engaging recesses 1 00. In this way, due to the connec- 
tion between the base plate 92 and the external gear 
102 being cancelled, the transmission of the torque of 
the external gear 1 02 to the base plate 92, i.e. , the trans- 
mission of the torque of the motor 44 to the spool 20, is 

35 cut-off. Thus, an increase in the restraining force applied 
by the webbing belt 28 can be suppressed. 
[0127] As described above, the clutch 90 used in the 
present webbing retractor 10 not only has the function 
of transmitting torque, but also can cut-off the transmis- 

40 sion of torque by the torque limiters 1 04 when an exces- 
sive torque is applied. Regardless of the fact that the 
above-described effects can be obtained, the widthwise 
dimension of the torque limiters 104 (the dimension 
thereof along the axial direction of the external gear 1 02) 

45 \s less than the axial direction dimension of the external 
gear 102. The rotating disc 140 and the torque limiters 
104 are therefore ail disposed between the peripheral 
wall 96 of the base plate 92 and the external gear 102 
along the radial direction of the external gear 102. 

5 o [0128] Moreover, members such as the pawl 1 30, the 
rotating disc 140 and the like as well are disposed be- 
tween the peripheral wall 96 and the adapter 112. These 
members are accommodated at the inner side of the ex- 
ternal gear 1 02. Thus, the thickness dimension (the ax- 

55 ial direction dimension) of the clutch 90 is, in actuafity ; 
the axial direction dimension of the external gear 102 ; 
and is extremely thin. 

[0129] In this way, because the clutch 90 having the 
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torque limiters 1 04 can be made thin, the present web- 
bing retractor 10 can be made compact. 

<Structure of Second Embodiment 

[0130] Next, another embodiment of the present in- 
vention wil! be described. Note that, in describing the 
respective embodiments hereinafter, regions which are 
basically the same as those of the previous embodi- 
ments (including the above-described first embodiment) 
are denoted by the same reference numerals, and de- 
tailed description thereof is omitted. 
[0131] The structure of a webbing retractor 290 relat- 
ing to a second embodiment of the present invention is 
shown in schematic front view in Fig. 8. 
[0132] As shown in Fig. 8, the webbing retractor 290 
relating to the present embodiment differs from the web- 
bing retractor 10 relating to the above-described first 
embodiment in that the webbing retractor 290 does not 
have the braking mechanism 60 and the clutch 90, and 
instead, is equipped with a braking mechanism 300 and 
a clutch 350 which serves as the clutch mechanism. 

(Structure of Braking Mechanism 300) 

[0133] As shown in Figs. 8 and 9, a gear 56, which is 
provided coaxially and integrally at the dista) end portion 
of the output shaft 50 of the motor 44, meshes with an 
external gear 302 structuring the braking mechanism 
300. The number of teeth of the gear 302 is sufficiently 
larger than that of the gear 56. The axial direction ends 
of the gear 302 are pivotally supported at the leg plate 
16 of the frame 12 and a frame 301 of the braking mech- 
anism 300. 

[0134] At the leg plate 1 6 side of the gear 302, a gear 
304, which has a number of teeth which is sufficiently 
smaller than that of the gear 302, is provided coaxially 
and integrally with respect to the gear 302. Above the 
gear 304, a gear 306, which has more teeth than the 
gear 304, is pivotally supported at the leg plate 16 and 
the frame 301 in a state in which the gear 306 meshes 
with the gear 304. Moreover, above the gear 306, the 
external gear 102, which serves as a prime mover ro- 
tating body forming the clutch 350 which will be de- 
scribed later, meshes with the gear 306. The rotation of 
the output shaft 50 is decelerated and transmitted to the 
external gear 1 02 via the gears 56, 302, 304, 306. 
[0135] On the other hand, an arm 308 is provided at 
the leg plate 1 6 side of the gear 304. The arm 308 is a 
plate-shaped member whose longitudinal direction runs 
along the rotation radial direction of the gear 302 and 
whose direction of thickness runs along the axial direc- 
tion of the gear 302. A substantially circular spring ac- 
conunodating portion 31 0 is formed at the proximal end 
side, in the longitudinal direction, of the arm 308 (see 
Fig. 10). 

[0136] A friction spring 312 is accommodated in the 
spring accommodating portion 310. The friction spring 



312 is formed on the whole in a substantial ring shape. 
The inner peripheral portion of the friction spring 312 
siidingly contacts a shaft portion 314 which is integral 
with the gear 304. Further, the both peripheral direction 
5 ends of the friction spring 312 bend outwardly in the ra- 
dial direction. 

[0137] A wall portion 316 is formed in the spring ac- 
commodating portion 310 in correspondence with the 
region between the bent both ends of the friction spring 
10 312. When the friction spring 312 attempts to rotate 
around the shaft portion 314 with respect to the arm 308 , 
one of the both ends of the friction spring 312 interferes 
with the wall portion 316, such that the friction spring 
312 pushes the wail portion 316 in the direction of rota- 
's tion thereof. 

[0138] On the other hand, a shaft portion 318 is 
formed to project from the distal end side of the arm 308 
toward the gear 302. The proximal end portion of a lever 
320 is pivotally supported at the shaft portion 31 8 so as 
20 to be freely rotatable around the shaft portion 318. The 
lever 320 is a plate-shaped member whose longitudinal 
direction runs along the radial direction of the shaft por- 
tion 318, and whose direction of thickness is along the 
axial direction of the gear 302. Athrough hole 322 : which 
25 passes through in the direction of thickness, is formed 
at the longitudinal direction distal end side of the lever 
320. The pull-out direction side end portion of a brake 
spring 324, which is formed in a substantial ring shape, 
is fit into the through hole 322. 

30 

(Structure of Clutch 350) 

[0139] On the other hand, as shown in Fig. 11, the 
clutch 350, which has the external gear 1 02 which struc- 

35 tures the clutch 350, is equipped with the base plate 92. 
The base plate 92 is formed in the shape of a hollow 
cylinder which has a bottom and whose axial direction 
dimension is extremely short (or in the shape of a shal- 
low tray). The substantially ring-shaped peripheral wall 

40 96 is formed along the outer peripheral portion of the 
disc-shaped base portion 94 of the base plate 92. The 
cover 98, which is shaped as a thin disc, is attached to 
the open end at one axial direction end side of the base 
plate 92 (the arrow C direction side in Fig. 1 1 ), such that 

45 the open end of the base plate 92 is basically closed. 
[0140] The engaging recesses 1 00 are formed at uni- 
form intervals along the peripheral direction in the outer 
peripheral portion of the peripheral wall 96. The external 
gear 102, which is substantially ring-shaped and which 

50 has a number of teeth which is sufficiently larger than 
that of the gear 302, is disposed coaxially with the base 
plate 92 at the outer side of the peripheral wall 96. The 
inner diameter dimension of the external gear 1 02 is suf- 
ficiently larger than the outer diameter dimension of the 

55 peripheral wall 96. An annular gap is formed between 
the inner peripheral portion of the external gear 1 02 and 
the outer peripheral portion of the peripheral wall 96. 
The plurality of torque limiters 104 are disposed inter- 
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mittently in the peripheral direction in this annular gap. 
[0141] The torque limiters 1 04 are plate-shaped metal 
pieces having thin widths and having a spring property. 
The engaging portions 106, which can enter into the 
aforementioned engaging recesses 100 : are formed at 
the both longitudinal direction end portions of each of 
the torque limiters 1 04. Further, the engaging projection 
108, which is bent as if to project out in a direction sub- 
stantially opposite to the projecting direction of the en- 
gaging portions 106, is formed substantially at the lon- 
gitudinal direction center of each of the torque limiters 
104. 

[0142] The engaging recesses 1 1 0 are formed at the 
inner peripheral portion of the external gear 102 in cor- 
respondence with the engaging projections 1 08. Due to 
the engaging portions 106 entering into the engaging 
recesses 1 00 in the state in which the engaging projec- 
tions 108 are in the engaging recesses 110, the base 
plate 92 and the external gear 102 are connected sub- 
stantially integrally via the torque limiters 1 04, 
[0143] In this way. when the external gear 102 at- 
tempts to rotate relative to the base plate 92 around the 
axis of the base plate 92, the torque limiters 1 04 also of 
course attempt to rotate integrally together with the ex- 
ternal gear 102. However, due to the engaging portions 
106 of the torque limiters 104 being in the engaging re- 
cesses 1 00, when the engaging portions 1 06 attempt to 
rotate along the peripheral direction of the peripheral 
wall 96 ; the engaging recesses 100 interfere with (en- 
gage) the engaging portions 106 such that rotation of 
the engaging portions 106 is restricted. 
[0144] In this way, relative rotation of the external gear 
102 with respect to the base plate 92 is restricted, and 
basically, the external gear 102 and the base plate 92 
are connected integrally. 

[0145] However, as described above, because the 
torque limiters 104 are metal pieces having a spring 
property, if the torque generated by the relative rotation 
of the external gear 102 with respect to the base plate 
92 is large enough to pull the engaging portions 1 06 out 
from the engaging recesses 1 00 against the spring force 
(urging force) of the torque limiters 104, the interference 
(engagement) of the engaging recesses 1 00 with the 
engaging portions 1 06 is released, and relative rotation 
of the external gear 102 with respect to the base plate 
92 becomes possible. 

[0146] On the other hand, an adapter 352, which is 
substantially hollow cylindrical and serves as a driven 
shaft and an inner side rotating body, is disposed sub- 
stantially coaxially with respect to the base plate 92 at 
the inner side of the base plate 92. The adapter 352 is 
formed, on the whole, in the shape of a thick ring whose 
direction of thickness (axial direction) runs along the ax- 
ial direction of the base plate 92. The above-described 
spool 20 is fit integrally and coaxially into the adapter 
352. The spacer 118, which is formed in a ring shape 
and of a synthetic resin material, is fit into the base por- 
tion 94 side end portion of the adapter 352. One axial 
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direction end surface of the spacer 118 (the side in the 
direction opposite to the direction of arrow C in Fig. 11) 
abuts the base portion 94. 

[0147] A plurality (three in the present embodiment) 
5 of connecting rollers 354, each of which serves as a con- 
necting member, are disposed at the radial direction out- 
er side of the adapter 352. The connecting roller 354 is 
formed, on the whole, substantially in the shape of a sol- 
id cylinder. The axial direction of the connecting roller 

10 354 is the axial direction of the adapter 352, i.e., sub- 
stantially the same direction as the axial direction of the 
spool 20. Moreover, a lock piece 356 serving as a guid- 
ing member is provided between the connecting roller 
354 and the peripheral wall 96 of the base plate 92. 

15 [0148] The lock pieces 356 are formed of a material 
which has relatively high strength (e.g., a material which 
has mechanical strength which is sufficiently higherthan 
that of the material forming the base plate 92). The lock 
pieces 356 are fixed integrally with the peripheral wall 

20 96 in a state in which the lock pieces 356 are fit in piece 
mounting portions 358 which are formed at the inner pe- 
ripheral portion of the peripheral wall 96. 
[0149] A guide surface 360 is formed at the surface 
of the lock piece 356 at the side thereof which faces the 

25 connecting roller 354 along the radial direction of the 
adapter 352 and the base plate 92. The guide surface 
360 is formed as an inclined surface or a curved surface 
whose distance from the outer peripheral surface of the 
adapter 352 gradually becomes shorter along the pull- 

30 out direction around the axial center of the adapter 352. 
Due to the connecting rollers 354 rotating or moving in 
the pull-out direction so as to follow along the guide sur- 
faces 360, the connecting rollers 354 are forcibly made 
to approach the outer peripheral surface of the adapter 

35 352. 

[0150] Moreover, in a vicinity of the pull-out direction 
side end portion of the guide surface 360, the interval 
(distance) from the outer peripheral surface of the 
adapter 352 is set to be the same as or extremely slightly 
shorter than the outer diameter dimension of the con- 
necting roller 354. Thus, when the connecting roller 354 
moves to a vicinity of the pull-out direction side end por- 
tion of the guide surface 360, the connecting roller 354 
contacts the outer peripheral portion of the adapter 352. 

45 [0151] Moreover, a rotating disc 362 serving as a for- 
cibly connecting member is provided at the side of the 
connecting rollers 354 opposite the side at which the 
base portion 94 of the base plate 92 is provided. The 
rotating plate 362 has a plate-shaped base portion 366 

50 in which is formed a circular hole 364 through which the 
spool 20 passes. Basically, the rotating plate 362 rotates 
freely around the axial center of the spool 20 relative to 
the spool 20 and the base plate 92. 
[0152] A plurality of peripheral walls 368 are formed 

55 at the periphery of the circular hole 364 of the base por- 
tion 366. The peripheral wails 368 are formed at uniform 
intervals on an imaginary circumference which is con- 
centric with the circular hole 364. The number of the pe- 
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ripheral walls 368 which are formed is the same as the 
number of the connecting rollers 354. The connecting 
rollers 354 are disposed between the peripheral walls 
368. A restricting wall 370, which serves as a forcibly 
connecting mechanism, is formed at the pull-out direc- 
tion side end portion (the end portion in the direction of 
arrow B in Figs. 11 and 12) of the peripheral wall 368 
around the axial center of the adapter 352. When the 
connecting roller 354 attempts to move by a predeter- 
mined amount or more in the take-up direction around 
the axial center of the adapter 352, the restricting wall 
370 interferes with the outer peripheral portion of the 
connecting roller 354 so as to limit movement of the con- 
necting roller 354. 

[0153] in contrast, a wedge-shaped portion 372 serv- 
ing as a forcibly releasing mechanism is formed at the 
take-up direction side end portion (the end portion in the 
direction of arrow A in Figs. 11 and 12) of the peripheral 
wail 368 around the axial center of the adapter 352. The 
wedge-shaped portion 372 is formed in a taper shape 
whose thickness gradually decreases in the take-up di- 
rection. Due to the rotating plate 362 rotating in the take- 
up direction with respect to the connecting rollers 354, 
the wedge-shaped portions 372 interfere with the outer 
peripheral portions of the connecting rollers 354 in a vi- 
cinity of the outer peripheral portion of the adapter 352, 
and push the connecting rollers 354 in a direction of 
moving away from the outer peripheral portion of the 
adapter 352. 

[0154] A spring attaching portion 374 is formed at one 
of the plurality of the peripheral walls 368. The compres- 
sion coil spring 150 serving as an urging member is at- 
tached to the spring attaching portion 374. The com- 
pression coil spring 150 is curved such that the axial di- 
rection thereof approximately runs along the inner pe- 
ripheral configuration of the peripheral wall 96. The take- 
up direction side end portion of the compression coil 
spring 150 abuts a wall portion 374A of the spring at- 
taching portion 374, whereas the pull-out direction side 
end portion of the compression coil spring 150 abuts an 
abutment wall 376 formed at the inner peripheral portion 
of the peripheral wall 96. 

[0155] In this way, the rotating disc 362 basically is 
freely rotatabie around the axial center of the adapter 
352 relative to the adapter 352 and the base plate 92. 
However, when the base plate 92 attempts to rotate in 
the take- up direction relative to the rotating disc 362, the 
abutment wall 376 presses the other end portion of the 
compression coil spring 150 in the take-up direction. In 
this way, the increased urging force of the compression 
coif spring 1 50 pushes the wall portion 374A in the take- 
up direction, and rotates the rotating disc 362 in the take- 
up direction. 

[0156] Accordingly, when the base plate 92 attempts 
to rotate in the take-up direction relative to the rotating 
disc 362, the rotating disc 362 attempts to follow the ro- 
tation of the base plate 92 due to the urging force of the 
compression coil spring 150. 



[0157] On the other hand, at the side of the cover 98 
opposite the side at which the rotating disc 362 is dis- 
posed (i.e., at the outer side of the cover 98), a friction 
ring 378 serving as a friction member is disposed coax- 

5 ialiy with respect to the adapter 352. The friction ring 
378 is formed in a substantial ring shape on the whole. 
An annular accommodating groove 380, which accom- 
modates the aforementioned brake spring 324, is 
formed in the outer peripheral portion of the friction ring 

10 378. The outer diameter dimension of the accommodat- 
ing groove 380 at the floor portion of the accommodating 
groove 380 is substantially equal to the inner diameter 
dimension of the brake spring 324. The inner peripheral 
portion of the brake spring 324 slidingly contacts the 

*5 floor portion of the accommodating groove 380. 

[0158] A plurality (three in the present embodiment) 
of tongue-shaped attachment pieces 382 extend from 
the inner peripheral portion of the friction ring 378. The 
attachment pieces 382 are integrally connected to the 

20 base portion 366 of the rotating disc 362 by fasteners 
such as screws or the like which pass through openings 
384 formed in the cover 98. In this way, the rotating disc 
362 and the friction ring 378 are integral. 
[0159] The external gear 102 of the clutch 350 having 

25 the above-described structure meshes with the gear 
306. 

<Operation and Effects of Second Embodiment 

30 [0160] Next, the operation and effects of the present 
embodiment will be described by way of explaining the 
operation of the present webbing retractor 290. (Oper- 
ation of Webbing Retractor 290 when Approaching an 
Obstacle Ahead) 

35 [0161] In the present embodiment, when the vehicle 
is traveling, the forward observation sensor 54 detects 
the distance to an obstacle ahead of the vehicle. An 
electric signal, which has a signal level corresponding 
to the distance to the obstacle, is outputted from the for- 

40 ward observation sensor 54. 

[0162] The electric signal outputted from the forward 
observation sensor 54 is inputted to the ECU 52. At the 
ECU 52, on the basis of the electric signal from the for- 
ward observation sensor 54, it is judged whether or not 

45 the distance to the obstacle is less than a predetermined 
value. 

[0163] Next, when it is judged at the ECU 52 that the 
distance to the obstacle is less than a predetermined 
value, the ECU 52 outputs a control signal to the driver 

so 46, and makes current flow to the motor 44 via the driver 
46. In this way, the motor 44 is driven to rotate forward 
at a speed which is greater than or equal to a predeter- 
mined value, and the output shaft 50 is rotated forward. 
The rotation of the output shaft 50 is transmitted to the 

55 external gear 1 02 of the clutch 350 while being deceler- 
ated via the gears 56, 302, 304, 306, and rotates the 
external gear 1 02 in the take-up direction at a rotational 
speed of a predetermined value or more. 
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[0164] The external gear 102 is mechanically con- 
nected to the base plate 92 via the torque limiters 104. 
Thus, due to the external gear 1 02 rotating in the take- 
up direction, the base plate 92 rotates integrally in the 
take-up direction. 

[0165] When the base plate 92 rotates in the take-up 
direction, the abutment wall 376 presses the pull-out di- 
rection side end portion of the compression coil spring 
1 50, and further, the compression coil spring 1 50 press- 
es the wall portion 148 A of the spring accommodating 
portion 148 by urging force. The rotating disc 362 there- 
by attempts to rotate so as to follow the base piate 92. 
[0166] On the other hand, as described above, when 
the rotation of the output shaft 50 is transmitted to the 
gear 302 via the gear 56 and the gear 302 rotates, the 
shaft portion 314 rotates. Due to the shaft portion 314 
rotating, the frictional force generated between the shaft 
portion 314 and the inner peripheral portion of the fric- 
tion spring 312 attempts to rotate the friction spring 312. 
Due to the transmitted torque, the friction spring 312 
pushes the wall portion 316. and rotates the arm 308 
around the shaft portion 314 (see Fig. 10). 
[0167] Due to the arm 308 rotating, the proximal end 
portion of the lever 320 rotates around the shaft portion 
314, In this way, the lever 320 rotates one end of the 
brake spring 324 (the end portion at the side engaged 
with the distal end of the lever 320) in the pull-out direc- 
tion (the direction of arrow B in Figs. 10, 11 and 12). 
[0168] As described above, the inner peripheral por- 
tion of the brake spring 324 slidingly contacts the floor 
portion of the accommodating groove 380 of the friction 
ring 378. Thus, due to the brake spring 324 rotating, fric- 
tional force is generated between the brake spring 324 
and the floor portion of the accommodating groove 380. 
[0169] This frictional force works to restrict rotation of 
the brake spring 324. Thus, the other end side of the 
brake spring 324 does not follow the rotation of the one 
end side, in this way, the brake spring 324 tightens 
against the floor portion of the accommodating groove 
380. The brake spring 324 attempts to rotate the friction 
ring 378, and consequently, the rotating disc 362 which 
is integral with the friction ring 378, in the pull-out direc- 
tion. The base plate 92 rotates in the take-up direction 
relative to the rotating disc 362 due to this rotation of the 
rotating disc 362 itself in the pull-out direction and due 
to the torque received at the externa! gear 102. 
[0170] In this way, when the base plate 92 rotates in 
the take-up direction relative to the rotating disc 362, the 
guide surfaces 360 of the lock pieces 356 fixed to the 
base portion 94 of the base plate 92 push the connecting 
rollers 354 and rotate the connecting rollers 354 in the 
take-up direction around the axial center of the adapter 
352 When the connecting rollers 354 rotate by a pre- 
determined amount, the restricting walls 370 interfere 
with the outer peripheral portions of the connecting roll- 
ers 354, such that the rotation of the connecting rollers 
354 is restricted. 

[0171] Due to the guide surfaces 360 further pushing 



the connecting rollers 354 in this state, the connecting 
rollers 354 are moved so as to approach the outer pe- 
ripheral portion of the adapter 352. Due to the guide sur- 
faces 360 pushing the connecting rollers 354 until the 

5 connecting rollers 354 contact the outer peripheral por- 
tion of the adapter 352, the connecting rollers 354 are 
sandwiched between the outer peripheral portion of the 
adapter 352 and the guide surfaces 360. The connect- 
ing rollers 354 press-contact both the outer peripheral 

10 portion of the adapter 352 and the guide surfaces 360 
(see Fig. 13). 

[0172] In this way, the rotation of the base plate 92 is 
transmitted to the adapter 352 via the lock pieces 356 
and the connecting rollers 354. The adapter 352, and 

15 accordingly, the spool 20 which is integral with the 
adapter 352, are rotated in the take-up direction. 
[0173] The webbing belt 28 is taken-up onto the spool 
20 due to the rotation of the spool 20. In this way, loose- 
ness or so-called "slack" in the webbing belt 28 is elim- 

20 inated, and the force by which the webbing belt 28 re- 
strains the body of the vehicle occupant is improved. 
Even if the vehicle occupant thereafter carries out the 
operation of suddenly braking the vehicle such that a 
state of rapid deceleration of the vehicle arises, the web- 

25 bing belt 28 reliably holds the body of the vehicle occu- 
pant. 

[0174] In this way, when the motor 44 stops in the 
state in which slack has been eliminated, rotation of the 
base plate 92 in the take-up direction stops. When ro- 
30 tation of the base plate 92 stops, the compression coil 
spring 150 pushes the rotating disc 362 in the take-up 
direction by urging force, and rotates the rotating disc 
362 in the take-up direction. 

[0175] When the rotating disc 362 rotates, the wedge- 
35 shaped portions 372 push the outer peripheral portions 
of the connecting rollers 354, and move the connecting 
rollers 354 away from the outer peripheral portion of the 
adapter 352. In this way, the mechanical connection be- 
tween the base plate 92 and the adapter 352, i.e., the 
40 mechanical connection between the output shaft 50 of 
the motor 44 and the compression coil spring 150, is 
cancelled (see Fig. 12). 

[0176] In this way, in the present embodiment, the 
wedge-shaped portions 372 forcibly move the connect- 

45 ing rollers 354 away from the outer peripheral portion of 
the adapter 352. Thus, the state of press-contact be- 
tween the connecting rollers 354 and the outer periph- 
eral portion of the adapter 352 is not unnecessarily 
maintained dueto frictional force orthe like which arises 

50 between the connecting rollers 354 and the outer pe- 
ripheral portion of the adapter 352. 
[0177] As described above, the connecting rollers 354 
move by being pressed by the guide surfaces 360 of the 
lock pieces 356, and press-contact the outer peripheral 

55 portion of the adapter 352. However, when the connect- 
ing rollers 354 press-contact the outer peripheral portion 
of the adapter 352 due to sudden rotation of the base 
plate 92, a great load Is applied to the lock pieces 356 
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as well. 

[0178] Here, in the present embodiment, the lock 
pieces 356 are basically structured as members which 
are separate from the base plate 92. Thus, it is possible 
to improve the mechanical strength of only the lock piec- 
es 356. Therefore, even if the weight increases by form- 
ing the lock pieces 356 of a material having strength 
which can sufficiently withstand the aforementioned 
load, the increase in weight is limited to the lock pieces 
356 alone. 

[0179] Moreover, by improving the mechanical 
strength of the lock pieces 356, the mechanical strength 
of the base plate 92 overall is not increased more than 
needed. Thus, a relatively light-weight material can be 
used for the entire base plate 92, except for the lock 
pieces 356. Thus, the entire clutch 350 can be made to 
be lighter weight. 

[0180] Moreover, as described above, the connecting 
rollers 354 move by being pressed by the guide surfaces 
360. Thus, the period of time from the start of rotation 
of the base plate 92 to the time when the connecting 
rollers 354 press-contact the outer peripheral surface of 
the adapter 352, differs slightly in accordance with the 
angle of inclination orthe radius of curvature of the guide 
surfaces 360. 

[0181] Here, in the present embodiment, as described 
above, the lock pieces 356 are formed as separate 
members independent of the base plate 92. Thus, plural 
types of lock pieces 356, at which the angles of inclina- 
tion or the radii of curvature of the guide surfaces 360 
are different, are prepared and the type to be used is 
appropriately selected in accordance with the specifica- 
tions or the requirements of the vehicle or the like. In 
this way ; the setting of the period of time until the con- 
necting rollers 354 press-contact the outer peripheral 
surface of the adapter 352 can be changed easily with- 
out changing the parts other than the lock pieces 356, 
such as the base plate 92 or the like. 
[0182] On the other hand, in the present embodiment, 
as described above, the rotation of the rotating disc 362 
following the rotation of the base plate 92 is forcibly re- 
stricted by the braking mechanism 300, and further, the 
rotating disc 362 is forcibly relatively rotated in the pull- 
out direction. In this way, relative rotation in the take-up 
direction of the base plate 92 with respect to the rotating 
disc 362 can be generated quickly and reliably. Thus, 
the mechanical connection between the base plate 92 
and the adapter 352 due to the above-described move- 
ment of the connecting rollers 354 can be carried out 
quickly and reliably. 

[0183] As described above : by rotating the spool 20 
in the take-up direction by the torque of the motor 44, 
the force by which the webbing belt 28 restrains the body 
of the vehicle occupant is improved. However, until the 
slack is eliminated, in the state in which the webbing belt 
28 is wound on the spool 20, the body of the vehicle 
occupant is an obstruction, and basically, the webbing 
belt 28 cannot be taken-up any further onto the spool 20. 



[0184] In this state, if the spool 20 attempts to rotate 
further in the take-up direction and take-up the webbing 
belt 28, the webbing belt 28 tightens against the body 
of the vehicle occupant by a force which is greater than 

5 needed, which is not preferable. 

[0185] Here, as described above, if the spool 20 at- 
tempts to take-up the webbing belt 28 any more than 
needed, the body of the veh icie occupant is an obstacle 
to the taking-up of the webbing belt 28. Tensile force of 

10 a magnitude corresponding to the take-up force for the 
spool 20 to take the webbing belt 28 up is applied to the 
webbing belt 28 from the body of the vehicle occupant. 
This tensile force acts opposite to the direction in which 
the spool 20 takes up the webbing belt 28. Thus, the 

15 spool 20 is stopped due to this tensile force being ap- 
plied to the webbing belt 28. 

[0186] In this state, the torque of the motor 44 is ap- 
plied to the spool 20 via the external gear 1 02, the base 
plate 92 , the connecting rollers 354 and the adapter 352 . 

20 Thus, in the state in which the spool 20 is stopped, the 
connecting rollers 354, which are nipped between the 
adapter 352 and the guide surfaces 360, restrict rotation 
of the base plate 92 in the take-up direction via the lock 
pieces 356. Moreover, via the torque limiters 104, the 

25 base plate 92 restricts rotation of the external gear 1 02 
in the take-up direction. 

[0187] Here, in this state in which the rotation of the 
external gear 1 02 is limited by the base plate 92 via the 
torque limiters 1 04, if the external gear 1 02 attempts to 

30 rotate further in the take-up direction and the torque at 
this time exceeds the spring force of the torque limiters 
1 04, the engaging portions 1 06 of the torque limiters 1 04 
come out from the engaging recesses 100. In this way : 
the connection between the base plate 92 and the ex- 

35 ternal gear 102 is temporarily cancelled, and only the 
external gear 102 rotates in the take-up direction until 
the engaging portions 1 06 enter into the other, adjacent 
engaging recesses 100. 

[0188] In this way, due to the connection between the 

40 base plate 92 and the external gear 102 being can- 
celled, the transmission of the torque of the external 
gear 102 to the base plate 92, i.e., the transmission of 
the torque of the motor 44 to the spool 20, is cut-off. 
Thus, an increase in the restraining force applied by the 

45 webbing belt 28 can be suppressed. 

[0189] Moreover, at the clutch 350, the torque limiters 
1 04 are disposed between the external gear 1 02 and 
the peripheral wall 96, and the connecting rollers 354 
and the rotating disc 362 are disposed between the pe- 

50 ripheral wall 96 and the adapter 352. Thus, the entire 
thickness dimension of the clutch 350 can be made to 
be about the axial direction dimension of the external 
gear 102. In this way, the clutch 350 can be made thin, 
and the webbing retractor 290 can be made compact, 

55 [0190] In the present embodiment, the ECU 52 drives 
the motor 44 via the driver 46 on the basis of the signal 
from the forward observation sensor 54 when the dis- 
tance to an obstacle ahead is less than or equal to a 
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given value. However, a structure is possible in which 
the motor 44 is driven in a case in which, for example, 
a state of rapid deceleration of the vehicle is detected 
by an acceleration sensor. 

<Structure of Third Embodiment 

[0191] Next, a third embodiment of the present inven- 
tion will be described. 

[01 92] The basics of the structure of a webbing retrac- 
tor 390 relating to the present embodiment are shown 
in front view in Fig. 14. The basics of the structure of the 
webbing retractor 390 are shown in exploded perspec- 
tive view in Fig. 15. As shown in these figures, in the 
same way as the webbing retractor 290 relating to the 
above-described second embodiment, the webbing re- 
tractor 390 has the gears 302, 304, 306. 
[0193] However, the present webbing retractor 390 
does not have the arm 308 and the lever 320. Accord- 
ingly, in the present embodiment, the gears 302, 304, 
306 do not structure the braking mechanism, and are 
merely a reduction gear train for decelerating the rota- 
tion of the output shaft 50 of the motor 44 and transmit- 
ting it to the external gear 1 02. 

[0194] In this way, the present webbing retractor 390 
differs from the webbing retractor290 relating to the sec- 
ond embodiment in that the webbing retractor 390 does 
not have the braking mechanism 300. However, the 
present webbing retractor 390 does have the clutch 
mechanism 350. Further, the webbing retractor 390 also 
has the friction ring 378. As shown in Figs, 14 and 15, 
a brake spring 392, which forms the braking mechanism 
in the present embodiment, is accommodated in the ac- 
commodating groove 380 of the friction spring 378 in- 
stead of the brake spring 324. The brake spring 392 is 
basically the same as the brake spring 324. However, 
the pull-out direction side end portion of the brake spring 
392 is directed in the direction opposite that of the brake 
spring 324, and enters into a hole portion 394 formed in 
the ieg plate 1 6. 

[0195] Namely, in the present embodiment, when the 
rotation of the output shaft 50 of the motor 44 is trans- 
mitted to the external gear 102 via the gears 56, 302, 
304, 306 and the external gear 102 rotates in the take- 
up direction, the abutment wall 376 attempts to rotate 
the compression coil spring 1 50 in the take-up direction , 
Moreover, the compression coil spring 150 presses the 
wall portion 374A of the spring attaching portion 374, 
and attempts to rotate the rotating disc 362 in the take- 
up direction. In this way, the friction ring 378, which is 
integral with the rotating disc 362, attempts to rotate in 
the take-up direction while following the brake spring 
392 due to the frictionai resistance 
[0196] However, the pull-out direction side end por- 
tion of the brake spring 392 is in the hole portion 394 
formed in the leg plate 16. Thus, rotation of the brake 
spring 392 itself is restricted. In this state, the brake 
spring 392 attempts, by friction, to restrict rotation of the 



friction ring 378 against the urging force of the compres- 
sion coil spring 150. Thus, relative rotation arises be- 
tween the rotating disc 362 and the external gear 102. 
[0197] Due to relative rotation arising between the ro- 

5 tating disc 362 and the external gear 1 02 in this way, as 
explained in the second embodiment as well, the con- 
necting rollers 354 are moved so as to approach the out- 
er peripheral portion of the adapter 352, and are nipped 
between the outer peripheral portion of the adapter 352 

10 and the guide surfaces 360. The connecting rollers 354 
press-contact both the outer peripheral portion of the 
adapter 352 and the guide surfaces 360 (see Fig. 1 3). 
[0198] In this way, the rotation of the base plate 92 is 
transmitted to the adapter 352 via the lock pieces 356 

1$ and the connecting rollers 354. The adapter 352, and 
accordingly, the spool 20 which is integral with the 
adapter 352, are rotated in the take-up direction. 
[0199] Due to this rotation of the spool 20, the web- 
bing belt 28 is taken-up onto the spool 20. In this way ; 

20 looseness or so-called "slack" in the webbing belt 28 is 
eliminated, and the force by which the webbing belt 28 
restrains the body of the vehicle occupant is improved. 
Even if the vehicle occupant thereafter carries out the 
operation of suddenly braking the vehicle such that a 

25 state of rapid deceleration of the vehicle arises, the web- 
bing belt 28 reliably holds the body of the vehicle occu- 
pant. 

[0200] In this way, in the present embodiment, the 
pull-out direction side end portion of the brake spring 

30 392 is merely disposed in the hole portion 394 which is 
formed in the leg plate 16. However, the brake spring 
392, by frictional resistance, restricts rotation of the fric- 
tion ring 378 which is integral with the rotating disc 362. 
Thus, effects which are similar to those of the braking 

35 mechanism 60 of the previously-described first embod- 
iment and the braking mechanism 300 of the previously- 
described second embodiment can be obtained. 
[0201] Moreover, in the present embodiment, in order 
to structure the braking mechanism, members other 

40 than the brake spring 392, e.g., the arm 308, the lever 
320, and the like, are not needed. Therefore, the web- 
bing retractor 390 can be realized at a low cost, and can 
be made more compact and lighter weight. 
[0202] As described above, in accordance with the 

45 present invention, at the time of driving of a driving 
mechanism, a braking mechanism forcibly restricts ro- 
tation of a rotating member which follows a prime mover 
rotating body, and relative rotation is forcibly generated 
between the prime mover rotating body and the rotating 

50 member. Thus, the prime mover rotating body and a 
driven shaft are reliably connected by connecting mem- 
bers which are interlocked with this relative rotation. The 
driving force of the driving mechanism can be reliably 
transmitted to a take-up shaft and can reliably rotate the 

55 take-up shaft. 



20 



39 



EP 1 382 498 A2 



40 



Claims 



tating body and the driven shaft. 



1 . A webbing retractor for an elongated, strip-shaped 
webbing belt used for application to a body of a ve- 
hicle occupant, the webbing retractor comprising: 5 

a take-up shaft for taking the webbing belt up 
around itself, which take-up shaft is rotatably 
held, and to which one end of the webbing belt 
is anchored; 10 
a driven shaft connected to the take-up shaft; 
a prime mover rotating body rotatably support- 
ed relative to and coaxially with the driven shaft; 
a rotating member supported coaxially with 
both the prime mover rotating body and the 15 
driven shaft, and rotatable relative to both the 
prime mover rotating body and the driven shaft; 
an urging member, attached to the prime mover 
rotating body for urging the rotating member in 
a direction of rotation of the prime mover rotat- so 
ing body when the prime mover rotating body 
is rotated; 

connecting members for connecting the prime 
mover rotating body and the driven shaft, by in- 
terlocking with relative rotation of the rotating 25 
member with respect to the prime mover rotat- 
ing body, so as to transmit rotation of the prime 
mover rotating body to the driven shaft; 
a driving mechanism, including a drive source, 
for driving rotation of the prime mover rotating 30 
body in a predetermined direction; and 
a braking mechanism for braking rotation of the 
rotating member such that relative rotation of 
the rotating member with respect to the prime 
mover rotating body arises. 35 

2. The webbing retractor of claim 1 , wherein the driven 
shaft is rotatably connected integrally with the take- 
up shaft. 



6. The webbing retractor of claims, wherein a plurality 
of teeth are formed at the peripheral surface of the 
driven shaft, and the connecting members have 
pawl shapes which can engage with any of the 
teeth, and at least one of the connecting members 
contacts the tooth of the driven shaft so as to en- 
gage with the tooth, and connects the prime mover 
rotating body and the driven shaft. 

7. The webbing retractor of claim 5, wherein the con- 
necting members are roller-shaped, and due to the 
relative rotation, the connecting members are 
pressed by the peripheral surface of the driven shaft 
and connect the prime mover rotating body and the 
driven shaft, and rotation of the prime mover rotat- 
ing body is thereby transmitted to the driven shaft. 
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3. The webbing retractor of claim 1 , wherein the urging 
member has one end and another end and is elas- 
tically deformabie, and the one end is attached to 
the prime mover rotating body, and the other end is 
held at the rotating member so as to be able to push 45 
the rotating member. 

4. The webbing retractor of claim 1 , wherein the urging 
member has a coii spring. 

50 

5. The webbing retractor of claim 1 , wherei n the driven 
shaft has a peripheral surface, and the connecting 
members are held at the prime mover rotating body 
so as to be able to approach and move away from 

the driven shaft, and when the prime mover rotating 55 
body is rotated, the connecting members contact 
the peripheral surface of the driven shaft due to the 
relative rotation, and connect the prime mover ro- 



8. The webbing retractor of claim 1, wherein, due to 
the braking mechanism applying frictional force to 
the rotating member, rotation of the rotating mem- 
ber is braked. 

9. The webbing retractor of claim 1 , wherein the brak- 
ing mechanism brakes the rotating member when 
the prime mover rotating body is driven to rotate at 
greater than a predetermined speed. 

10. The webbing retractor of claim 1 , wherein the brak- 
ing mechanism connects the driving mechanism 
such that motion of the braking mechanism for brak- 
ing can be transmitted from the driving mechanism. 

1 1 . The webbing retractor of claim 1 , wherein the brak- 
ing mechanism brakes the rotating member inter- 
lockingly with driving rotation of the prime mover ro- 
tating body by the driving mechanism. 

12. The webbing retractor of claim 1 , wherein the rotat- 
ing member has a friction member which is attached 
to the rotating member and rotates integrally with 
the rotating member, and the braking mechanism 
has a braking member which slidingly contacts the 
friction member, and the braking mechanism brakes 
due to the braking member slidingly contacting the 
friction member, 

13. The webbing retractor of claim 12, wherein the fric- 
tion member is substantially ring shaped, and the 
braking member is substantially shaped as a ring 
having one end and another end, and the braking 
member is disposed so as to surround one portion 
of an outer peripheral surface of the friction mem- 
ber, and in a state in which the one end of the brak- 
ing member is held at the outer peripheral surface 
of the friction member, the other end of the braking 
member is connected to the driving mechanism and 
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is pulled in a direction of decreasing a diameter of 
the braking member when the driving mechanism 
operates. 

1 4. The webbing retractor of claim 1 2, further compris- 5 
ing a frame which is fixed, and the friction member 

is substantially ring shaped, and the braking mem- 
ber is substantially shaped as a ring having one end 
and another end, and the braking member is dis- 
posed so as to surround one portion of an outer pe- 10 
ripheral surface of the friction member, and in a 
state in which the one end of the braking member 
is held at the outer peripheral surface of the friction 
member, the other end of the braking member is an- 
chored at the frame so as to be pulled in a direction is 
of decreasing a diameter of the braking member 
when the friction member is rotated. 

1 5. The webbing retractor of claim 1 , wherein the prime 
mover rotating body has an external gear which is 20 
ring shaped and has external teeth for connection 

to the driving mechanism such that the external 
gear can be driven and rotated; a base portion hav- 
ing a holding portion for holding the plurality of con- 
necting members, the base portion being pivotally 25 
supported coaxially with the rotating member; and 
at least one torque limrter provided between the ex- 
ternal gear and the base portion, so as to be able 
to transmit torque in a predetermined range to the 
base portion from the external gear. 30 

1 6. The webbing retractor of claim 1 , further comprising 
a control unit for controlling operation of the driving 
mechanism, wherein the control unit effects control 

so as to cause the driving mechanism to operate 35 
when a rate of change in deceleration at a time 
when the vehicle decelerates is greater than or 
equal to a predetermined value. 

17. Thewebbing retractor of claim 1, further comprising 40 
a control unit for controlling operation of the driving 
mechanism, wherein the control unit effects control 

so as to cause the driving mechanism to operate 
when a distance to an obstacle which is positioned 
ahead of the vehicle is less than a predetermined 45 
value. 
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